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FOREWORD 

This report presents the results of a plume technology 
wind tunnel test in the NASA-MSFC 14 x 14-Inch Trisonic Wind 
Tunnel. The test was conducted by personnel of the Lockheed- 
Huntsville Research & Engineering Center for the Systems Dy- 
namics Laboratory of the Marshall Space Flight Center under 
Contract NAS8- 29752. The MSFC technical monitor for this 
study is Mr. Kenneth L, Blackwell, ED-32. 
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SUMMARY 

As part of the NASA-MSFC Space Shuttle plume technology study, 
an experimental aerodynamic investigation was conducted to supplement 
the existing data base with data as a function of both local and freestream 
Mach number. j 

The test was conducted in the Marshall Space Flight Center's 14 x 14- 
inch trisonic wind tunnel using a strut -mounted cone -cylinder -flare SRB type 
model. Two single nozzles of area ratios 5.0 and 8.0 were tested along with 
two flare angles of 10 and 20 degrees. 

To meet the objective of obtaining data as a function of local Mach 
number, flare angles of 10 and 20 degrees were tested at Mach numbers of 
0.5, 0.9, 1.2, 1.46, 1.96 and 3.48 in the presence of gaseous plumes. An 
attempt was made to determine the local Mach number above the flare by 
utilizing a pitot probe. This objective was only partially satisfied because 
the 20 degree flare separated the flow ahead of the flare for Mach numbers 
of 0.5 to 1.96. An accurate local Mach number could not be determined 
because of the separated flow. 

! 

! 

To meet the objective of a data base as a function of frrestream Mach 
| number, model surface and base pressures were obtained in the presence 

of gaseous plumes for a matrix of chamber pressures and temperatures at 
j Mach numbers of 0.5, 0.9, 1.2, 1.46, 1.96 and 3.48. 


iu 


LOCKHEED ■ HUNTSVILLE RESEARCH & ENGINEERING CENTER 


EMSC-HREC TR D568157 


CONTENTS 

Section Page 

FOREWORD Li 

SUMMARY Lii 

1 INTRODUCTION 1 

2 TEST APPARATUS 2 

2.1 Test Facility Description 2 

2.2 Heater Description 2 

2.3 Model Description 3 

3 TEST PROCEDURE AND CONDITIONS 6 

4 DATA ACCURACY 8 

5 PRESENTATION AND DISCUSSION OF DATA 9 

5.1 Part 1 9 

5.2 Part 2 9 

REFERENCES 1 1 

TABLES AND FIGURES 12 

Appendix A-l 


iv 


LOCKHEED- HUNTSVILLE RESEARCH & ENGINEERING CENTER 


LMSC-HREC TR D568157 


Section 1 
INTRODUCTION 

NASA -MSFC is currently conducting a Space Shuttle plume technology 
study to determine the parameters pertinent to simulating Space Shuttle 
engine plume -induced effects on aerodynamic characteristics in the wind 
tunnel using air and CF^ as the simulant gas, and to gain a better understand- 
ing of the plume gasdynamic parameters which govern the plume -flowfie Id 
interaction. 

Asa part of the overall program, a test was conducted in the MSFC 
14 x 14-Inch Trisonic Wind Tunnel to provide a data base which is a function 
of both local and freestream Mach number. This data base may be used to 
refine Mach number correlation techniques. 

The test program consisted primarily of generating single nozzle 
exhaust flow to investigate plume induced effects on afterbody and base 
pressures for various flared base configurations. 

The basic model for this investigation consisted of a strut-mounted cone- 
cylinder body with two interchangeable flared bases and two interchangeable 
conical nozzles. The MSFC heater and gas supply system was utilized to 
supply air and CF^ to the model plenum chamber. Chamber pressures were 
varied from 0 to 1800 psia and a chamber temperature of 500 F. Model sur- 
face pressures, local base Mach numbers, and nozzle performance data were 
obtained at freestream Mach numbers of 0.5, 0.9, 1.2, 1.46, 1.96 and 3.48 for 
various chamber conditions at zero -degree angle of attack. Carborundum grit 
was placed 2 inches aft of the cone-cylinder juncture to ensure a turbulent 
boundary layer in the model. 


LOCKHEED -HUNTSVILLE RESEARCH & ENGINEERING CENTER 


LMSC-HREC TR D568157 


Section 2 

TEST APPARATUS 

2.1 TEST FACILITY DESCRIPTION 

The test program was conducted in the NASA-MSFC 14 -inch trisonic 
wind tunnel. The facility is an intermittent trisonic blowdown tunnel which 
exhausts either to a vacuum system or to atmosphere. The tunnel is capable 
of producing Mach numbers from 0.2 to 2.5 by utilizing a transonic test sec- 
tion and Mach numbers from 2,74 to 4.96 with a supersonic test section. 
Reynolds numbers per foot of up to 18,000,000 may be obtained depending 
upon the test Mach number and tunnel limits. A more detailed description 
of the facility is presented in the tunnel technical handbook (Ref. 1). 

2.2 HEATER DESCRIPTION 

A high-pressure gas system capable of supplying gas heated to a temper- 
ature of 600 F and 2000 psia was used for this test program. The heater is 
capable of a gas flow rate of up to 4 Ib/sec for a period of 10 sec. The system 
is designed with three high-pressure storage tanks fabricated from heavy 
wall tubing. The first tank in the series circuit (cold tank) is a 4.2 cu ft tank. 
Two pneumatically driven compressors pump low pressure gas as supplied by 
small cylinders or the facility air system to 4000 psia which is then stored in 
this tank. The maximum tank pressure is controlled by a relief valve set at 
4300 psi and a 4600 psi rupture disk. The output of this vessel is pneumatically 
regulated and is used as the controlled supply for the second tank. 

The second tank (hot tank) provides 6.9 cu ft of gas storage which can 
be electrically heated to supply the test requirements for jet exhaust simula- 
tion. The maximum pressure in the tank is controlled by a relief valve set 
at 2200 psi and a 2500 psi rupture disk. Maximum temperature of the clamp- 
on heaters is controlled by a 765 F sensing element. 
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To provide system flexibility and to prevent the loss of expensive gas, 
a 2.2 cu ft relief tank is provided. Gas can be removed from the hot tank 
and stored in the relief tank for later use if the hot tank is overcharged. 

The two compressors are also able to pump from the relief tank to the cold 
tank. 


The output of the system is opened by pushing the CF^ ''discharge con- 
trol valve" button. This activates the solenoid valve in the pneumatic circuit 
to move the actuator on a discharge valve. The discharge pressure of the 
system is controlled by setting a pressure with the "dome regulator control" 
prior to pushing the discharge button. Figure 1 is a summary schematic 
drawing of the heater. 

A one -inch o. d. heated and insulated steel pipe was used to connect the 
heater to the model. The pipe was attached to the heater discharge valve and 
routed through the side of the tunnel, up through the tunnel floor and attached 
to the sting. 

A more detailed description of the heater and its operating character- 
istics is presented in Ref. 2. 

2.3 MODEL DESCRIPTION 

The model, which Is a scaled solid rocket booster, consists of a strut- 
mounted cone-cylinder body (Fig. 2) with two interchangeable flared bases 
and two interchangeable nozzles (Table 1). The model was designed by 
MSFC and fabricated by Micro -Craft, Inc., Tullahoma, Tenn. (Space Shuttle 
Plume Technology Model, Assembly Drawing No. 80M51432). The cone- 
cylinder model has a one-piece construction. The cylindrical afterbody is 
rigidly attached to the strut and is composed of the nozzle plenum chamber 
and the removable flared bases. The two interchangeable nozzles are 
attached to the afterbody at the aft bulkhead. Figure 3 shows the model 
installed in the wind tunnel. 
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Six static pressure orifices are located on each of the two flared 
bases. The model plenum chamber is equipped with a total pressure probe 
and a total temperature probe. The nozzles are designed with three internal 
static pressure orifices and three static base pressure orifices. The location 
and numbering system for all the pressure orifices are shown in Fig. 4. The 
nozzle tubes (1 through 6) and the flared base tubes (7 through 12) are routed 
internal to the model and strut. Both sets of tubes are hard tubing all the 
way from the model to outside the tunnel. 

The nozzles and flared bases are attached directly to the afterbody and 
are independently interchangeable. A silicon”0 11 ring is required to seal the 
interface between the nozzle adapter and afterbody. 

The model support consists of the strut, sting, and sting adapter (shown 
in Fig. 2). The strut and sting shown in Fig. 5 are used not only to support 
the model but also to supply the simulant gas to the model. The pressure 
tubing is routed through the trailing edge of the strut and along the upper 
surface of the sting. 

A band of carborundum grit was positioned on the cylindrical afterbody 
to ensure the formation of a turbulent boundary layer. A preliminary exper- 
imental investigation determined the grit size should be No. 80 and should be 
placed 2 inches aft of the cone- cylinder juncture. 

Also part of the test hardware was the device utilized to measure pitot 
pressures in the flow field above the flare. The device consisted of a probe 
support mounted on the sting adapter and a probe connected to the support. 

An installed view is shown in Fig. 6. Both the vertical and horizontal posi- 
tion of the probe could be va T t „.d. Three different slots were provided to 
hold the probe, each producing a different angular orientation between the 
probe and the flare. 
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All model static pressures, base pressures, nozzle pressures, model 
temperature and tunnel conditions were recorded by the Hewlett Packard 96 
MX data system. All pressures were measured by individual transducers 
and these, along with the chromel alumel thermocouple output in the plenum 
chamber, were read by an electronic scanner. The output from the scanner 
was recorded by the data system for reduction. 

I 

j “ 


! 


t 
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Section 3 

TEST PROCEDURE AND CONDITIONS 

The test was conducted at Mach numbers of 0.5, 0.9, 1.2, 1.46, 1.96 
and 3.48 with the model at a zero-degree angle of attack. Model chamber 
pressures ranged from 0 to 1800 psia and a chamber temperature of 500 F. 

The test program was conducted in two parts; 

@ Part 1 

In this part a grit study was performed to ensure the formation of a 
turbulent boundary layer. The grit type, grit location and tunnel operating 
conditions were varied as shown in Table 2. Shadowgraphs were taken during 
the investigation. 

Also in this part the local Mach number probes were calibrated as 
shown in Table 3. Three probes as shown were tested at freestream Mach 
numbers of 0.5 and 1.96 to ensure proper operation. 

® Part 2 

This part of the test was performed in three phases; In phase 1 an 
attempt was made to determine the effect of local Mach number on plume 
angle. Local Mach number at the base was varied by utilizing ramp angles 
of 10 and 20 degrees. An external pitot probe was positioned, using the 
schlieren system, at the edge of the flare boundary layer and behind the 
flare shock. Since the positioning is critical to correct pressure readings, 
several runs were made at Mach numbers of 0.5 to 1.96 with the glass walls 
installed. Then the porous walls were installed and data taken with the probe 
positioned as previously determined. Supersonic runs of Mach 3.48 were also 
made using the schlieren system to correctly position the probe. 
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In the second phase, nozzles 31 and 33 (Table 4} were calibrated by blow- 
ing air through both of them and freon (CF^) through nozzle 31 at selected 
chamber pressures, chamber temperature and test section static pressure. 
Nozzle static pressures, model static pressures, chamber pressure and test 
section static pressure were recorded for each test condition. Several 
frames of data and schlierens were taken. 

After calibration of the nozzles, phase 3 was initiated. All of the 
nozzles were tested for the specified Mach numbers and a matrix of chamber 
conditions. During the non-quiescent phase, model surface and base static 
pressures, plenum chamber pressure and temperature, nozzle wall static 
pressures and test section conditions were recorded for each run. 
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Section 4 

DATA ACCURACY 


The estimated accuracy of the data is as follows: 


© 

Tunnel Conditions 



Freestream total pressure 
Freestream static pressure 

+0.05 psia 
+0.015 psia 


Model Surface and Base Pressures 

- 


M - 0.5,0. 9» 1-2, i.46 and 1.96 
00 

M = 3.48 
oo 

+0,113 p&'.d (15psid transducers) 
+.0375 psia (5 psia transducers) 


Nozzle Wall Static Pressures 
Chamber pressure 

0 - 2000 psia 

+0.375 psia (50 psia transducers) 


Model Plenum Chamber Conditions 



Total and static pressure 



0 - 2000 psia 

4U8.75 psia (2500 psia transducers) 
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Section 5 

PRESENTATION AND DISCUSSION OF DATA 

This section summarizes data collected during parts 1 and 2 of the test 
and presents results of the local Mach number investigation. A complete set 
of data from part Z is shown in the appendix. 

5.1 Part 1 

During the grit study, the only data collected were shadowgraphs. These 
were used to determine the proper grit location and size to ensure turbulent 
flow. None of these are presented, but they are available. 

The results of the local Mach number probe calibrations were pitot 
pressures which were reduced to Mach numbers utilizing Ref. 3. The Mach 
numbers were 0.5 and 1.96 as determined by the probes, which matched the 
actual tunnel Mach numbers. This verified proper operation of the probes, 

5.2 Part Z 

Results of the local Mach number investigation are summarized in Table 5. 
Reference 3 was used to reduce the pitot pressures to local Mach number. 

A complete run log and the resulting pitot pressures is shown in the appendix. 
The correct local Mach number occurred at the maximum pitot pressure 
reading. The position of the probe was usually outside of the boundary layer 
and just below the shock. Both schlierens and shadowgraphs were taken and 
are available. 

The local Mach number investigation proved out the technique, but did 
not satisfy the objective of determining local Mach effect on plume induced 
aerodynamics. This is because at Mach numbers of 0.5 to 1.9o the 20 degree 


9 


LOCKHEED • HUN’SVJLLE RESEARCH & ENGINEERING CENTER 




LMSC-HREC TR D568157 


flare causes the flow to separate (Fig. 7). Therefore, no correct local 
Mach number could be determined. Thus for these free stream Mach 
numbers plume induced aerodynamics as a function of local Mach number 
cannot be determined. A comparison is possible at M = 3.48 because the 
20-degree flare flow was not separated. 

During the calibration phase nozzles 31 and 33 were calibrated as 
indicated in the calibration data summary (Table 4). Schlierens were taken 
for each calibration run and are available. Sample schlierens are shown 
ir Fig. 8 for nozzle 33. Complete calibration results are shown in the 
Appendix. 

The non-quiescent phase consisted of generating nozzle flow for both 
nozzles and a matrix of chamber conditions to investigate plume effects on 
base pressure at Mach numbers of 0,5, 0.9> 1.2, 1.46, 1.9& and 3.48, Table 6 
summarizes nominal test conditions, and Table 7 is a detailed run log of the 
nonquiescent and calibration phase of the test program. The chamber tem- 
perature (T ) shown in Table 7 is approximate for runs 11 through 66 because 
the thermocouple was broken. An approximate value of chamber temperature 
was obtained in the following manner. By utilizing runs 115, 116 and 117 a 
plot was made of T c as a function of P c - From this plot values of T c were 
obtained for runs 11 through 66. 
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Table 1 

MODEL NOZZLE GEOMETRY 

Body Sta. 

10.892 
teJ T+ t* 




asaaMBi 


ORIGINAL P 
OP POOR oi 



Nozzle 

A/A 1 ' 

31 

(8.0) 


8.19 

33 

(5.0) 


5.14 


lip 

(deg) 



C 

(in.) 

D 

(in.) 

(.642) 

.600 

(.813) 

(1.182) 

1.186 

(.719) 

.711 


This dimension is a constant 0.34 in. for both nozzles 
(Design Dimension) Actual Dimension. 

A/ A* = exit plane area/ throat area. 

Table 2 
GRIT STUDY 



Run 

No. 

Grit Location 
from Shoulder (in.) 

Grit 

No. 

P T 

00 

(psia) 

M 

7 

0.5 

180 

28.0 

1.96 

8 

9 

19 


150 

120 

No Grit 

28.0 

28.0 

18.0 

1 

0.5 



M 

28.0 

1.96 

18 

1.0 

100 

18.0 

0.5 

11 


100 

28.0 

1.96 

17 


80 

18.0 

0.5 

12 

1 r 

80 

28.0 

1.96 

16 

2.0 

100 

18.0 

0.5 

13 


100 

28.0 

1.96 

15 


80 

18.0 

1.96 

14 

1 r 

80 

28.0 

1.96 
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Table 3 

PITOT PROBE CA LIBRA TION 



Table 4 

CALIBRATION RUNS 
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Table 5 

LOCAL MACH NUMBER RESULTS 


Configuration 

M 

00 

F 

oo 

(psia) 

P T 

cO 

(psia) 

T 

c 

(F) 

P 

c 

(psia) 

Flare 
Local 
Mach No,’ 

Nozzle 33 

3,48 

0.67 

49.96 

— 

— 

2.20 

Flare = 20° 

3.48 

0.67 

50.01 

445.0 

988.4 

2,19 

Flare = 10° 

3.48 

0.67 

50.01 

— 

— 

2.98 



3.48 

0.67 

50.01 

o 

* 

tn 

10,01-9 

2.96 



0.50 

15.23 

18,07 

— 

— 

0.54 



0.50 

15.25 

18.09 

445.0 

1002.3 

0.50 



0.90 

1069 

18.07 

— 

— 

0.90 



0.90 

10.67 

18.06 

445.0 

999.4 

0.82 



1.20 

7.48 

18.07 

— 

— r 

1.07 



1.20 

7.52 

18.07 

445.0 

994.6 

1.06 



1.46 

5.77 

20.05 

— 

— 

1.27 



1.46 

5.75 

20.05 

445.0 

1001.9 

1.27 



1.96 

3.83 

28.04 

— 

— 

1.69 


' 

1.96 

3.83 

28.05 

445.0 

1003.1 

1.69 


14 


LOCKHEED - HUNTSVILLE RESEARCH & ENGINEERING CENTER 





LMSC-HREC TRD568157 


Table 6 

NONQUIESCENT RUN NUMBER SUMMARY 




Air Nozzle 33 
A/A*= 5.0, e lip = 
Flare - 20° 

25° 







Mack Number 


p 

T 








c 

(psia) 

c 

(°F) 

.5 

.9 

1 .2 

1 .46 

1 .96 

3.48 

— 

■ 

- 

27/9 

23/9 

19/9 

15/9 


31/8 

212 

E 

0 






34/0 

222 







11/1 


251 






18/0 



275 





19/0 




329 




26/0 





375 



27/0 






396 







12/0 


423 





20/0 




427 






17/0 



440 




25/0 





461 



28/0 






496 








33/1 

591 



29/0 






646 




24/1 





681 







13/0 


727 





21/0 




749 



30/0 






788 






16/0 



893 




23/0 





1039 








31/1 

1119 





22/0 




1300 
<- ■ — ■ 

1 





15/0 

14/0 

32/1 
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Table 6 (Concluded) 




Air Nozzle 33 

A/ A* = 5 . 0 , e ,. 

0 U P 

Flare =10 

= 25° 






Mach Number 

p 

T 








(ps ia) 

(°F) 

.5 

.9 

1 .2 

1.46 

1.96 

3.48 

— 

— 


47/9 

51/9 

55/9 

59/6 

63/8 

46/9 

212 

500 






46/0 

222 









251 






62/0 



275 





58/0 




329 




51/0 





375 



50/0 






396 







64/ 0 


423 





57/0 




42? 






61/0 



440 




52/0 





461 



49/0 






496 








45/0 

591 



48/0 






646 




5 3/0 





681 







65/0 


727 





56/0 




749 



47/0 






788 






60/0 



893 




54/0 





1039 








44/0 

1119 





55/0 




1300 






59/0 

66/0 

43/0 
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Table 7 
RUN LOG 


Run 

No. 

Nozzle 

Configuration 

M 

00 

P 

00 

(psia) 

P T 

00 

(psia) 

T 

c 

< F) 

P 

c 

(psia) 

Comments 

11 

Nozzle 33 

1.96 

3.83 

28.06 

330.0 

220.3 

Transonic Test 









Section Porous 

12 

Air 


1 .96 

3.78 

28.04 

360.0 

390.2 

Walls Instal 

led 

13 

A/A* 

= 5.0 

1.96 

3.70 

28.05 

410.0 

657.1 



14 

0,. a 

25° 

1.96 

3.81 

28.04 

470.0 

129.7 




lip 









15/9 

Flare = 20 

1 .46 

5.74 

20.02 


— 

Jet Off 


15 



1.46 

5.77 

20.02 

475.0 

1326.8 



16 



1.44 

5.73 

20.03 

425.0 

791.5 



17 



1.47 

5.73 

20.02 

370.0 

438.6 



18 



1 .45 

5.76 

20.03 

335.0 

252.0 



19/9 



1.21 

7.31 

18.00 

— 

— 

Jet Off 


19 



1.19 

7.41 

18;02 

340 .0 

273.1 



20 



1.21 

7.47 

18.04 

370.0 

420.0 



21 



1.19 

7.41 

18.05 

415.0 

708.9 



22 



1 .23 

7.44 

18.07 

455.?? 

1097 .6 



23/9 



0.88 

10.88 

18.08 

_ 

r- 

Jet Off 


23 



0.88 

10.84 

18.08 

445.0 

917.8 



24 



0.91 

10.60 

18.03 

405.0 

651 .0 



25 



0.93 

10.57 

18.03 

370.0 

443.1 



26 



0.92 

10.59 

18.03 

350.0 

330.0 



27/9 



0.51 

15.11 

18.02 

— 

— 

Jet Off 


27 



0.53 

15.08 

18.02 

335.0 

364.8 



28 



0.53 

15.10 

18.02 

375.0 

460.8 



29 



0.51 

15.11 

18.02 

395.0 

572.9 



30 



0.52 

15.12 

18.02 

420.0 

744.5 



31/8 


’ 

3.48 

0.67 

49.87 

— 

— 

Jet Off 
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Table 7 (Continued) 


Run 

Nozzle 

M 

P 

00 

P T 

00 

T 

c 

P 

c 



No. 

Configuration 

00 

(psia) 

(psia) 

(°F) 

(psia) 

Comments 

* 

31 

Nozzle 33 
Air 

A/ A* = 5.0 

3.48 

0.67 

49.91 

450.0 

1047.5 

Supersonic Test 

* 

32 

3.48 

0.67 

49.90 

470.0 

1253.6 

Section 



& 

33 

ik 

9 V 

lip 

= 25° 

n 

3.48 

0.67 

49.90 

380 .0 

492.5 




34 

Flare = 20 

3.48 

0.67 

49.90 

325.0 

219.5 




35* 

Flar 

e = 10° 

— 

0.40 

— 

470.0 

1275.8 

Calibra 

.tion Data 


36* 



— 

0.40 

— 

420.0 

827 .4 




* 

37 



— 

0.40 

— 

375.0 

412.3 


! 


T* 

43 



3.48 

0.67 

50.02 

475.0 

1349.3 

Tap 11 Bad 


*T* 

44 



3 .48 

0.67 

50.01 

450.0 

1048.0 





* 

45 



3.48 

0.67 

50.02 

385.0 

513.2 





46 ^ 



3.48 

0.67 

50.02 

320.0 

213.2 





46/9* 



3.48 

0.67 

50.01 

— 

— 

Jet Off 



1 

c 

47/9 

' 



0.51 

15.14 

18.07 

— 

— 

Jet Off Trans oni 








Test Section Porous 
Walls installedt Tap 









756.9 

11 Bad 


47 



0.51 

15.18 

18.08 

420.0 



48 



0.51 

15.18 

18.07 

400.0 

592.5 




49 



0.50 

15.18 

18.07 

375.0 

461.3 




50 



0.51 

15.19 

18.07 

360.0 

369.0 




51 



0.90 

10.71 

18.08 

350.0 

335.3 




52 



0.90 

10.7 3 

18.07 

370.0 

440.7 




53 



0.90 

10.72 

18.07 

405.0 

633.1 




54 



0.90 

10.73 

18.07 

435.0 

879.7 




55/9 



1.20 

7.45 

18.07 

— 

— 

Jet Off 



55 



1.20 

7.45 

18.07 

460.0 

1132.6 




56 



1.20 

7.47 

18.07 

415.0 

720.9 




57 



1.20 

7.48 

18.07 

370.0 

427.3 




58 



1.20 

7.50 

18.06 

340.0 

274.2 




51/9 



0.90 

10.65 

18.07 

— 

— 

Jet Off 


59/6 


’ 

1.47 

5.73 

20.05 

— 

— 

Jet Off ^ 



^Indicates schlieren taken. 
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Table 7 (Continued) 


Run 

Nozzle 

M 

P 

00 

P m 

T 

00 

T 

c 

r~ 

p 

c 


No . 

Configuration 

- 

(psia) 

(psia) 

(°F) 

(psia) 

Comments 

59 

Nozzle 

33 

1 .47 

5.73 

20.06 

470.0 

1295.6 

Transonic 

60 

Air 

a/a* = 


1 .47 

5.76 

20.04 

425,0 

798.2 

Test Section 
Porous Walls 

61 

5.0 

1.47 

5.69 

20.04 

370.0 

441 ,5 

Ins tailed. Tap 

62 

0 lip “ 
Flare 

25° 

1.47 

5.73 

20.04 

335.0 

254.6 

11 Bad 


63/8 

o 
o 
■— 1 

II 

1.96 

3.82 

28.07 

— 

~ 

Jet Off 


63 



1 .96 

3.80 

28.03 

325.0 

224.9 



64 



1 ,96 

3.82 

28.02 

365.0 

395.0 



65 



1.95 

3.83 

28.05 

410.0 

678.6 



66 


r* 

1 .96 

3.81 

28.04 

475.0 

1350.7 



88 

Nozzle 31 

1 .97 

3.76 

28.01 

410.5 

706 .4 



89 

Air 


1.96 

3.82 

28.04 

471.9 

1132.9 



90 

A/A* 

= 8.0 

1 .95 

6 .33 

23.28 

511.8 

1521 .8 



91 

0 lip = 

15° 

1 .97 

7.08 

23.45 

367.4 

460.2 



92 

Flare 

- 10° 

1.47 

5.75 

20.03 

368.0 

450.6 



93 



1 .47 

6.78 

17.75 

423.8 

674.7 



94 



1.45 

5.81 

20.03 

495.9 

1056.2 



95 



1 .45 

5.87 

20.04 

494.0 

1568.3 



96 



1 .18 

7.52 

18.18 

360.9 

47 8.0 



97 



1 .19 

7.53 

18.15 

426.3 

708.2 



98 



1.19 

7.54 

1 8.15 

467.4 

983.2 



99 



1 .20 

7.52 

18.15 

517.6 

1440.2 



100 



0.89 

10.70 

18.17 

517.1 

1388.1 



101 



0.96 

10.73 

18.15 

486.3 

1005.4 



102 



0.95 

10.73 

18.12 

466 .6 

812.3 



103 



0.90 

1 0 .70 

18.12 

438.4 

628.0 



104 



0.50 

15.23 

18.14 

435.6 

717.1 



105 



0.50 

15.22 

18.13 

468.7 

899.8 



106 



0.50 

15.24 

18.12 

484.9 

1130.9 



107 


’ 

0.50 

15.23 

18.13 

501 .8 

1323.6 
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Table 7 (Concluded) 
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Fig. 3 - Cone -Cylinder -Flare SRB Model Installed in Wind Tunnel 
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Base Pressure 



Nozzle Wall Pressure Orifice Locations 


Nozzle 

No. 

Nozzle 

Config. 

Gas 

Orifice 

Dist. from 
Exit Plane 
(in.) 

Angular 

Orientation, 

<£(deg ) 


A/A* = 8.0 


1 

.075 

180 

31 

9.. =15° 
lip 

CF 

2 

.244 

180 



3 

.525 

180 


A/A* = 5.0 


1 

.049 

180 

33 

e r =2 5° 

lip 

Air 

2 

3 

.134 

.224 

180 

180 


Base Pressure Orifice Locations 


Orifice 

No. 

Body 

Station 

Radial 

Location 

(in.) 

Angular 
Location, <f> 
(deg ) 

4 

10.892 

.50 

0 

5 

10.892 

.50 

90 

6 

10.892 

.50 

270 | 


Fig. 4 - Plume Technology Model Pressure Orifice Locations 
a. Nozzle Wall and Model Base 
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ORIGINAL PAGE IS 
OF POOR QUALITY 


10° Flare 

20° Flare 

12 11 10 9 8 7 

i i i i » » 

l2 M¥> ??7 



w 






Orifice 

No. 



Distance 
from Base 

Angular 

Location 

of Skirt (in.) 




.149 

.444 

.739 

.937 

1.237 

1.537 


Orifice 

No. 

Distance 
from Base 
of Skirt (in.) 

7 

.135 

8 

.235 

9 

.335 

10 

.475 

11 

.575 

12 

,67 5 

! 


Angular 
Location 
(deg ) 



Fig. 4 (Concluded) 

b. Flare Configurations 
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Fig. 5 - Plume Technology Model 
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Fig. 7 - Example of Separation on 20-Degree Flare 
M = 1.46, Jet Off 
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Fig. 8 - Schlierens Taken During Nozzle 33 Calibration Flowing Air 

_ T-> 1 'Y — 7 Z • m 4 A A V A . 


a. 


P c = 1276 psia. 


T c = 470.0 F, 


P = .4 psia 


00 



568157 






M/r- 
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sia, T = 375.0 F, P = .40 psia 
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Appendix 

This appendix presents all of the local Mach number, calibration and 
non-quiescent tabulated data obtained during the test program. Tables 5 
and 6 summarise the calibration and non-quiescent nominal test conditions 
and Table 7 is a detailed run log of those two phases of the test with qualify- 
ing comments pertinent to each data point. The local Mach number run log 
and results are shown in Table A-l with comments pertinent to each data 
point. These tables should be used to locate any particular data point by 
noting the run number in the table and then referring to the tabulated data. 

The parameters in the tabulated data are defined in the nomenclature of 
this appendix. 

Eleven frames of data were taken for all runs. For the calibration 
runs the data shown is a representative frame from all eleven. This could 
be done because nozzle pressure ratios varied little with plenum chamber 
pressure. The non-quiescent data and local Mach number data presented 
are an average of several frames. The frames utilized for averaging 
covered the highest plateau of model plenum chamber pressure. The data 
used for averaging is available. Mach numbers presented may be in error 
by 'The tabulated tunnel conditions (PSA and PTA) should be used to 

obtain the correct Mach number. 

Schlieren photographs were taken for all calibration runs plus several 
non-quiescent runs (Table 7). The frame number of each schlieren is noted 
on strip charts for each run which are available. Both schllerens and shadow- 
graphs were taken during the local Mach number investigation as shown in 
Table A - 1 . 
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Symbol 

A 

B 

M 

NO 

Q 

PSA 

PSC 

PSM/PSA 

PTA 

PTC 

PTC/ PI ) 
PTC/P2 ? 
PTC/P3 ) 
P4/PSA } 
P5/PSA 
P6/PSA ! 
RN/L 
TEMP 
TC 


NOMENCLATURE 

Description 

perpendicular distance from center of probe to flare 
measured prior to run, in. 

horizontal distance from center of flare to nozzle exit 
plane, in. 

freestream Mach number 

pressure orifice number 

freestream dynamic pressure, psia 

freestream static pressure, psia 

mode 1 chamber static pressure, psia 

model surface or base static pressure to freestream 
static pressure ratio 

freestream total pressure, psia 

model chamber total pressure, psia 


model chamber total pressure to nozzle wall static 
pressure ratio (see Figs. 4b and 4c for respective 
locations), psia 


model base static pressure to freestream static 
pressure ratio (see Figs. 4b and 4c for respective 
locations), psia 


freestream Reynolds number per foot, l/ft x 10 
freestream total temperature, F 
model chamber total temperature, F 


A-2 


LOCKHEED • HUNTSVILLE RESEARCH & ENGINEERING CENTER 


LMSC-HREC TR D568157 


Table A- 1 

LOCAL MACK NUMBER RUN SCHEDULE 


Run 

No. 

Nozzle 

Configuration 

M 

00 

P 

CO 

(psia) 

P T 

oo 

(psia) 

T 

(°F) 

P 

c 

(psia) 

Pitot Pressure 

Pitot 

Pressure 

(psia) 

Comments 

A 

(in.) 

B 

(in.) 

I/O* 

Nozzle 33 

1.20 

7.34 

18.04 


— 

— 

0.2800 

0.489 

— 

Pitot Pressure 

1/1* 

Single 

1.20 

7.36 

18.04 


_ 

_ 





— 

Invalid Due to 














Flow Separation 

2 / 0 * 

A/A^ 

= 5.0 

1,20 

7.28 

18,04 

355.0 

350.8 





- 

Forward 

of Flare 

3/0* 

e,. = 
lip 

25° 

0.50 

15.14 

18.04 


— 

— 





- 



•t 

vo; 

Flare 

= 20° 

0.90 

10.70 

18.05 













5/r 



1.46 

5.45 

20.03 


- 

— 





- 



6/o; 



1.96 

3.66 

28.04 


~ 

- 





— 



7/0” 



1.96 

3.48 

28.06 

470.0 

1319.2 





- 



8/2 



1.96 

3.84 

28.04 


- 

- 





- 



9/0 



1.96 

3.81 

28.04 

475.0 

1337.0 





- 



10/1 



1.96 

3.81 

28.05 

360.0 

394.9 

' 

' 


f 

- 

1 

t 

38/9~ 



3.48 

0.67 

49.91 


— 

- 

0.28 

0.41 

19 

10.09 


38/8* 



3.48 

0.67 

49.90 


- 

- 

0.15 

0.494 

12.93 


38/7* 



3.48 

0.67 

49.90 


- 

- 

0.10 

0.496 

5.47 


38/6; 



3.48 

0.67 

49.90 


- 

- 

0.11 

0.486 

7.36 


38/ S” 



3.48 

0.67 

49.90 


- 

~ 

0.12 

0.490 

7.61 


38/4* 



3.48 

0.67 

49.94 


- 

' - 

0.13 

0.485 

8.70 


38/3* 



3.48 

0.67 

49.96 


_ 

- 

0.16 

0.490 

13.80 


38/2* 



3.48 

0.67 

49-96 


- 

~ 

0.17 

0.490 

13,86 


38/ 1* 



3.48 

0.67 

49.96 


- 

- 

0.18 

0.490 

14.02 


38/0* 



3.48 

0.67 

49.95 


- 

- 

C.19 

0.490 

12.51 


39/9* 



3.48 

0.67 

49.97 


- 

~ 

0.20 

0.490 

10.10 


39/2* 



3.48 

0.67 

49.93 

445.0 

1001.9 

0.09 

0.490 

8,51 


39/3* 



3.48 

0.67 

49.93 

445.0 

998.6 

0.11 

0.490 

8.70 


39/4* 



3.48 

0.67 

49.93 

445.0 

1001.3 

0.15 

0.490 

8.79 


39/5* 



3.48 

0,67 

49.93 

450.0 

1030.7 

0.20 

0.490 

8.90 


39/6* 



3.48 

0.67 

49.93 

445.0 

1002,0 

0.23 

0.490 

8,54 


39/7* 



3.48 

0.67 

49.93 

450.0 

1016.4 

0.18 

0.490 

7.68 


39/12* 



3.48 

0.67 

49.94 

445.0 

1001.4 

0.14 

0.500 

13.33 


39/13* 



3.48 

0.67 

50.01 

445.0 

988.4 

0.13 

0.500 

13,87 


39/14* 



3.48 

0.67 

50.00 



999.7 

0.12 

0.500 

13.79 


39/15* 



3.48 

0.67 

50.01 



998.1 

0.11 

0.500 

13.65 


39/16* 



3.48 

0.67 

50,00 



1009,4 

0.15 

0,500 

11.24 


39/17* 



3.48 

0.67 

50.01 



997.3 

0.09 

0.500 

9.84 


39/18* 



3,48 

0.67 

50.01 

1 


997.5 

0.10 

0.500 

11.36 


39/10* 



3.48 

0.67 

50.01 



- 

0.18 

0.490 

13,11 


38/11* 



3.48 
_l 

0.67 

50.01 

- 


- 

0-19 

0.490 

12.45 



""indicates schlieren taken. 
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P T 

Run Nozzle M co co 

No. Configuration oo (psia) (peia) 



P Pitot 1x3 cation Pitot 

c A B Pressure 

(psia) (in.) (in.) (psia) 


40/0* 
40/ r 
40/2* 
40/3* 
40/4* 
41/0’ 
41/1* 
41/2* 
41/3* 
41/4* 
41/6* 


1252.2 

1258.8 

1272.9 
1273.8 
1270.4 

1290.6 

1298.6 

1008.7 

1003.7 
1001.6 
1007.1 


^Indicates echlleren taken. 


1002.9 

1001.9 

1001.8 


1003.9 
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Nozzle 

Configuration 



p 

P T 

M 

CO 

00 

CO 

(psia) 

(psia) 

— 


Pitot Pressure 


71/ 1 

71 / 2 * 

7l/3 + 

7l/4 + 

7l/5 + 

7 1 / 6 + 

7l/7 + 

71/8* 

72/0 + 

72/l + 

72/2 + 

72/3 + 

73/'l + 

73/2* 

73/3 + 

73/4* 


74/0 

74/1 

74/2 

74/3 

75/0 

75/1 

75/2 

75/3 

75/4* 

74/4 

76/0 

76/1* 

76/2 

76/3 

76/4 

77/0 


e 

Indicates schlleren taken. 
Indicates shadowgraph taken. 


20 . 01 . 

20.04 

20.04 

20.05 

20.04 

20.05 

20.06 
20.05 
20.04 

20.04 

20.05 

20.06 
18.05 
18.05 
18.05 

18.04 

18.05 
18.04 
18.04 

7.44 18,04 

7.45 18.04 


{ F) (peia) (in.) (in.) 


981.4 

1000.2 

993.3 
1001.5 
1004.1 

998.8 

984.8 

962.3 
1003.4 
1004.7 

999.3 
916.7 


“ 0.20 

- 0.30 

- 0.40 
0.15 

956.4 0.15 
1002.2 0.10 
996.8 0.13 
995.6 0.20 
999.0 0.25 
0.35 
0.10 
0.20 
0.30 
0.4 

- j 0.15 
1001.2 0.20 



Pitot 

Pressure 

(psia) 



See 

Comment 

See 

Comment 


19.72 

11.20 

12.72 
14.67 
19,14 
18.88 
19.79 

19.82 

17.82 

18.05 

18.06 
18.05 
18.03 
18.03 
17.94 
IB. 03 


Comments 


Flow Appear 
Separated For- 
ward of Flare 


Probe Positioned 
Over Port 8 

Probe Positioned 
Over Port 9 
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Table A-l (Concluded) 



Nozzle 

Configuration 

M 

CO 

P 

09 

(psia) 

P T 

CO 

(psia) 

T 

c 

(°F) 

P 

c 

(psia) 

Nozzle 33 

0.5 

15.19 

18.07 


1015.0 

Single 


0.5 

15.21 

18.08 


1016.4 

A/A 

= 5.0 








0.5 

15.22 

18.08 

— 

— 

0,. = 
lip 

25° 

0.5 

15.23 

18,07 

_ 


Flare 

= 10° 

mm 







BS 

15.25 

18.09 

445.0 

1002.3 



0.9 

10.69 

18.07 

- 

- 



0.9 

10.67 

18.06 

445.0 

999.4 



1.20 

7.48 

18.07 

- 

- 




7,52 

18,07 

445.0 

994.6 



1.46 

5.77 


- 

- 



1.46 

5,75 

EH 

445.0 

1001.9 



1.96 

3.83 

28.04 

- 

- 

1 


1.96 

3.83 

28.05 

445.0 

1003.1 


Pitot Pressure 


Indicates shadowgraph taken. 


Pitot 

Pressure 

(psia) 


Comments 



I nCKHFPn . mi IMT'xUK i r □crrADr'u * rx/r 



















RUN 11/ l 


TEST FA-19, FEB. - MAY !977 MSFC TRIS0N1C WIND TUNNEL HUNTSVILLE, ALABAMA 

NONQUIESCENT PHASE 

WIND TUNNEL TEST CONDITIONS 

M ** 1. 95 0 « 10.274 PTA ®28.06Q PSA *■ 3-030 TEMP - 90.341 RN/L « 13.339 

AVERAGED CHAMBER PARAMETERS 

PTC * 220.2 PTC/PSA - 57.5 

AVERAGED NOZZLE PARAf'ETERS 
PTC/PI » 44.8 PTC/P2 = 33.9 PTC/P3 - 26.3 
AVERAGED BASE PRESSURES 

F4/PSA - .574 P5/PSA = .549 P6/PSA * .5B1 

AVERAGED MODEL SURFACE PRESSURES 


NO. 

PSM/PSA 

NO. 

PSM/PSA 

7 

1 .968 

10 

1 .563 

8 

1.913 

11 

1.339 

9 

1 .796 

12 

.970 




£5 




<*>'•* A — * ^ — J 

g V "l 1 iaM 9 


* *. .• ^ 3 — f 


<lMJuaAv-‘i 

cj >■ «■ t t* * * . 


TEST FA-19. FEB. - MAY 1977 MSFC TRISONIC WIND TUNICL HUNTSVILLE. ALABAMA RUN 

NO' '{QUIESCENT PHASE 

MIND TUNNEL TEST CONDITIONS 

(1 » 1.96 Q » 10.229 PTA »28.045 PSA * 3.706 TEMP = 99.463 RN/L = 13.901 * E5 

AVERAGED CHAMBER PARAMETERS 

PTC- 390.2 PTC/ PSA - 103.1 

AVERAGED NOZZLE PARAMETERS 
PTC/PI •-= 46.7 PTC/P2 = 35.3 PTC/P3 * 27.4 

AVERAGED BASE PRESSURES 

P4/PSA » .72i P5/P5A » .697 P6/PSA - .712 

AVERAGED MODEL SURFACE PRESSURES 


NO. 

PSM/PSA 

NO. 

PSM/PSA 

7 

1.984 

10 

1,572 

8 

1.924 

11 

1.354 

S 

1 .905 

12 

.993 



12/ 0 


iLIGINAL PAGE IS 
;■? POOE QUALITY 


t 


TEST FA-19, FEB. - MAY 1977 MSFC TRISONIC WIND TUNNEL HUNTSVILLE, ALABAMA RUN 13/ 0 

NONQU1ESCENT PHASE 

HIND TUNNEL TEST CONDITIONS 

M « 1.9S Q -=■ 10.15S PTA -28.059 PSA - 3.704 TEMP - 88.808 RN/L - 13.905 * E5 

AVERAGED chamber parameters 

PTC * 657. 1 ffi M^ I PTC/PSA « 177.4 

AVERAGED NOZZLE PARAMETERS 
PTC/PI » 46.1 PTC/P2 ° 35,0 PTC/P3 » 27.4 

AVERAGED BASE PRESSURES 

P4/PSA - .866 P5/PSA = .825 P6/PSA = .853 

AVERAGED MODEL SURFACE PRESSURES 


NO. 

PSM/PSA 

NO. 

PSM/PSA 

7 

2.008 

to 

1.565 

8 

1.931 

tl 

1.321 

9 

1.808 

12 

.903 


-O o 

■ 

««*d O 
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o zt 
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TEST FA-19.FEB. - MAY 1977 


RUN 14/ 0 


MSEC TRISONIC NINO TUNNEL HUNTSVILLE, ALABAMA 
NONQUIESCENT PHASE 

WIND TUNNEL TEST CONDITIONS 

M - 1.96 Q * I0.B56 PTA -26, 043 PSA » 3.615 TEMP = 99-437 RN/L “ 13.893 * E5 

AVERAGED CHAMBER PARAMETERS 

PTC - 1295.7 4HSS38B PTC/PSA « 339.9 

AVERAGED NOZZLE PARAMETERS 
PTC/PI * 46.2 PTC/P2 - 35.4 PTC/P3 = 28,0 

averaged base pressures 

P4/PSA = 1.07 B P 5/ PSA - 1.044 F6/PSA « 1.078 

AVERAGED MODEL SURFACE PRESSURES 


NO. 

PSM/PSA 

NO. 

PSM/PSA 

7 

1.S47 

10 

1.551 

8 

1.881 

11 

1.379 

9 

1.759 

12 

1.026 


TEST FA-19,rEB. - MAY 1977 


RUN 15/ 9 


MSEC TR I SONIC N‘N0 TUN1CL HUNTSVILLE, ALASAMA 
NGNtsUl “SCENT PHASE 

WIND TUNNEL TEST CONDITIONS 

M ■ 1.46 Q » 0.619 PTA -*£0,006 PSA * 5.737 TEMP - 00.000 RN/L - 0.6B3 * E5 

AVERAGED CHAMBER PARAMETERS 

PTC * 4.0 PTC/PSA * .7 

AVERAGED NOZZLE PARAMETERS 
PTC/PI « 1.0 PTC.'PS * 1.0 PTC/P3 *> 1.0 

AVERAGED 0ASE PRESSURES 

PH/PSA = ,490 P5/PSA « .475 P6/PSA - .403 

averaged model surface pressures 


NO. 

PSM/PSA 

NO. 

PSM/PSA 

7 

1 .593 

10 

1 .533 

8 

1.632 

II 

1.482 

9 

1.601 

12 

1.332 


-t 

1 


TVNIOISd 
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TEST FA-19, FEB. - MAY 1977 MSFC TRISCNJC WIND TUNNEL HUNTSVILLE. ALABAMA RUN 

NONQUIESCENT PHASE 

HIND TUNNEL TEST CONDITIONS 

M « 1.46 Q « 8.622 PTA - 90,027 PSA *■ 5.771 TEMP - 99.707 RN/L •» 8.691 * E5 

AVERAGED CHAMBER PARAf-ETERS 

PTC - 1326.8 PTC/PSA - 229.9 

AVERAGED NOZZLE PARAfETERS 
PTC/PI * 46.2 PTC/P2 - 35.4 PTC/P3 ■ 28.0 
AVERAGED BASE PRESSURES 

PH/PSA - 1.102 P5/PSA - 1.076 P6/PSA - 1.09B 
AVERAGED MODEL SURFACE PRESSURES 


PSM/PSA 

NO. 

PSM/PSA 

1 .555 

10 

1.482 

1.575 

11 

1.441 

1.547 

12 

1.373 


15/ 0 


9 


/ 


TEST FA-19, FEB. - MAY 1S77 MSEC TRISONIC WIND TUNNEL HUNTSVILLE. ALABAMA RUN 

NONQUIESCENT PHASE 

WIND TUNNEL TEST CONDITIONS 

M «* 1.4-J Q * 8.620 PTA «=20.030 PSA « 5.738 TEMP * 08.808 RN/L «* 8.634 * E5 

AVERAGED CHAMBER PARATCTERS 

PTC - 791.5 PTC/PSA = 137.9 

AVERAGED NOZZLE PARA1CTER5 
PTC/PI - 46. 1 PTC/P2 * 35. J PTC/P3 » 27.6 
AVERAGED BASE PRESSURES 

f«i/PSA « .343 P5/PSA » .912 PS/PSA = .933 

AVERAGED MODEL SURFACE PRESSURES 


NO. 

P5M/PSA 

NO. 

PSM/PSA 

7 

t .569 

10 

1.492 

8 

1.592 

II 

1.449 

9 

1.557 

12 

1.378 


O © 

TJ 

O tp 
o r; 

50 c< 


iP 


"J 
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16/ 0 


TEST FA-19.FEB. - MAY 1577 


RUN 17/ 0 


MSFC TRISONIC WIND TUN EL HUNTSVILLE. ALABAMA 
NONQUIESCEKr PHASE 

WIND TUNIEL TEST CONDITIONS 

M ° 1 .47 Q * 8.615 PTA -20.025 PSA - 5.732 TEMP « 00.8B8 RN/L - 8.657 ® E5 

AVERAGED CHAMBER PARAMETERS 

PTC- 430.5 PTC/PSA- 76.5 

AVERAGED NOZZLE PARAMETERS 
PTC/P! - 46.7 PTC/P2 » 35.2 PTC/P3 - 27.5 
AVERAGED BASE PRESSURES 

P4/PSA - .785 P5/PSA « .740 PB/PSA = .776 

AVERAGED MODEL SURFACE PRESSURES 


PSM/PSA 

NO. 

PSM/PSA 

1.580 

10 

1 .505 

1.598 

11 

1.460 

1.573 

12 

1.304 


9 



TEST FA-19, FEB. - MAY IS77 


RUN 18/ 0 


MSFC TRI SONIC WIND TUN1CL HUNTSVILLE, ALABAMA 
NONQUIESCENT PHASE 

WIND TUNfCL TEST CONDITIONS 

M » 1.45 Q » 8.623 PTA «20.03i PSA = 5.763 TEMP * 60.830 RN/L ■* 8.638 » E5 

AVERAGED CHAMBER PARAt-ETERS 

PTC - 252.0 PTC/PSA - 43.7 


AVERAGED N0Z2LE PARA^TERS 
' PTC/PI «= 48.1 PTC/P2 “ 35.8 PTC/P3 => 27.6 
AVERAGED BASE PRESSURES 

P4/PSA ° .643 P5/PSA * .606 PG/PSA = .632 

AVERAGED MODEL SURFACE PRESSURES 


NO- 

PSM/PSA 

NO. 

PSM/PSA 

7 

1.578 

10 

1 .510 

8 

1.537 

11 

1-463 

9 

1.575 

12 

1 .383 


nj - 







TEST FA-19, FEB. - MAY 1977 


MSFC TRI SONIC Mir® TUWEL HUNTSVILLE, ALABAMA RUN 

NONQUIESCENT PHASE 

MIND TUNNEL TEST CONDITIONS 

M *• 1.21 G« 7.511 PTA ®17.997 PSA « 7.310 TEMP *■ 88.888 RN/L “ S.586 « E5 

AVERAGED CHAMBER PARAIETERS 

PTC = 5.6 ®llj§||| PTC/PSA » .8 

AVERAGED NOZZLE PARAMETERS 
PTC/PI « 1.1 PTC/P2 - 1.0 PTC/P3 « 1.0 

AVERAGED BASE PRESSURES 

PH/ PSA * .677 P5/PSA » .664 P6/PSA =■ .671 

AVERAGED MODEL SURFACE PRESSURES 


NO. 

PSM/PSA 

NO. 

PSM/PSA 

w 

7 

1.392 

10 

1.405 


8 

1.439 

11 

1.376 


9 

1.448 

12 

1.336 



v 
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TEST FA-19, FES. - HAY 1977 


RUN 19/ 0 


MSEC TRI SONIC WIND TUNNEL HUNTSVILLE, ALABAMA 
N0NQU1ESCENT PHASE 

HIND TUNNEL TEST CONDITIONS 

M « 1,19 Q » 7.494 PTA <*18.022 PSA * 7.419 TEMP = 88,888 RN/L * 6.53S * E5 

AVERAGED CHAMBER PARAMETERS 

PTC « 273.0 $gigglg|§§ii PTC/PSA *> 3S.8 

AVERAGED NOZZLE PARAMETERS 
PTC/Pi - 47.9 PTC/PS ** 35.6 PTC/P3 « 27.8 
AVERAGED BASE PRESSURES 

P4/PSA =■ .800 P5/PSA « .596 P6/PSA *» .605 

AVERAGED MODEL SURFACE PRESSURES 


NO. 

PSM/PSA 

NO. 

PSM/PSA 

7 

1.375 

10 

1.305 

8 

1.410 

11 

1.357 

9 

1.425 

12 

1.319 
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TEST FA-19, FEB. - HAY 1977 M5FC TRtSOMC WIND TUNfCL HUNTSVILLE, ALABAMA RUN 20/ 0 

NONQUIESCENT PHASE 

WIND TUNNEL TEST CONDITIONS 

M » t.ai Q ■» 7.492 PTA -18.049 PSA « 7.477 TEMP - 88.809 RN/L “ 6.515 * E5 

AVERAGED CHAMBER PARAMETERS 

PTC- 420.0 PTC/PSA - 56.2 

AVERAGED NOZZLE PARAMETERS 
. PTC/PI « 46.9 PTC/P2 - 35,2 PTC/P3 » 27.4 
AVERAGED BASE PRESSURES 

F4/PSA » .717 P5/PSA - .705 PS/PSA - .717 


AVERAGED MODEL 

SURFACE 

PRESSURES 

NO. 

PSM/P5A 

NO. 

PSM/PSA 

7 

1.367 

10 

1.374 

8 

1.40B 

11 

1.346 

9 

1.414 

12 

1.310 


: QUALITY 


TEST FA-19, FEB 


RUN 21/0 


. - MAY 1977 * MSFC TRISONIC WIND TUNNEL HUNTSVILLE. ALABAMA 

NONOUIESCENT PHASE 

HIK'D TUNNEL TEST CONDITIONS 

M - 1.19 CT- 7.512 PTA -IB. 053 PSA - 7.412 TEMP - 88.880 RN/L - 6.554 • E5 

AVERAGED CHAMBER PARANETERS 

PTC - 708.8 PTC/PSA - 95.6 

AVERAGED NOZZLE PARAMETERS 
PTC/PI - 46.0 PTC/P2 - 35.0 PTC/P3 - 27.4 

AVERAGED BASE PRESSURES 

P4/PSA = .862 P5/PSA - .848 PS/PSA - .863 

AVERAGED MODEL SURFACE PRESSURES 


NO. 

PSM/PSA 

NO. 

PSM/PSA 

7 

1.372 

10 

1.372 

6 

1.410 

11 

1.346 

9 

1.412 

12 

1.310 


1 / 
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TEST FA-19, FEB. - HAY 1977 MSF'C TRISONIC WIND TUNNEL HUNTSVILLE. ALABAMA RUN 22/ 0 

NONQUIESCENT PHASE 

WIND TUNNEL TEST CONDITIONS 

M = 1-33 Q * 7.515 PTA «»I8.:)74 PSA * 7.443 TEMP - SB.68B RN/L = 6.549 « E5 

AVERAGED CHAMBER PARAMETERS 

PTC «* 1097.6 PTC/PSA » 147.5 

AVERAGED NOZZLE PARAMETERS 
PTC/PS - 46.0 PTC/ PS * 35. S PTC/P3 « 27.8 
AVERAGED BASE PRESSURES 

PH/PSA - 1.012 Po/PSA = .999 PS/PSA - I.01C 

averaged model surface pressures 


NO. 

psm/psa 

NO. 

PSM/PSA 

7 

1.376 

10 

1.367 

e 

1.409 

11 

1.342 

9 

1.408 

IS 

1.307 


/a. 


TEST FA-13, FES, - MAY 1977 MSEC TRISONIC WIND TUNNEL HUNTSVILLE, ALABAMA RUN 23/ 9 

NCNQUIESCENT PHASE 

MIND TUNt®. TEST CONDITIONS 

H ■ .00 Q * 5.945 PTA *10.004 PSA *10.006 TEMP * 08.088 RN/L * 4.4S8 * E5 

AVERAGED CHAMBER PARAMETERS 

PTC * 9.4 PTC/PSA * .9 

AVERAGED N022LE PARAfCTERS 
PTC/PI *» 1.0 PTC/P2 = 1.0 PTC/P3 * 1.0 

AVERAGED BASE PRESSURES 

P4/PSA ■ ,036 P5/PSA * ,033 P6/PSA * .834 

AVERAGED MODEL SURFACE PRESSURES 


NO. 

PSM/PSA 

NO- 

PSM/PSA 

7 

1.079 

to 

1.100 

8 

1.137 

u 

1.150 

9 

1.186 

12 

1.124 


3 

.1 


> 

O 

CD 


'V 




RUN 23/ 0 



TEST FA-1 9. FEB. - MAY 1977 MSFC TR I SONIC WIND TUNNEL HUNTSVILLE. ALABAMA 

NONQUIESCENT PHASE 

WIND TUNNEL TEST CONDITIONS 

H ■ .80 Q « 5.973 PTA *>18.085 PSA >>10.841 TEMP - 89.880 RN/L » 4.516 ° E5 

AVERAGED CHAMEER PARAMETERS 

PTC - 917. B HHSggg ^jjjgl ggg PTC/PSA - 84.7 

AVERAGED NOZZLE PARAMETERS 
PTC/PI » 45.8 PTC/P2 » 35.0 PTC/P3 » 57. 6 
AVERAGED BASE PRESSURES 

P4/P5A o .BBS P5/PSA = .883 P6/PSA « .889 

AVERAGED MODEL SURFACE PRESSURES 


NO. 

PSM/PSA 

NO. 

PSM/PSA 

7 

1 .099 

10 

1. 184 

0 

1.152 

It 

1.158 

9 

1.194 

12 

1.133 



V 




0 ' 


TEST FA-19, FEB, - MAY 1977 MSEC TRISONIC MIND TUNTCL HUNTSVILLE, ALABAMA RUN 

NONQUIESCENT PHASE 

HIND TUNNEL TEST CONDITIONS 

M » .91 Q « 6.083 P*A *18.035 PSA =10.601 TEMP » 8B.8B8 RN/L *» 4.660 * E5 

AVERAGED CHAMBER PARA1ETERS , 

PTC « 651.0 ®ii!!^!§§ PTC/PSA » 61.4 

AVERAGED NOZZLE PARAfETERS 
PTC/PI = 46.1 PTC/P2 • 35.0 PTC/P3 « 27, L 
AVERAGED BASE PRESSURES 

P4/PSA « .808 P5/PSA = .BOO P6/PSA = .812 

AVERAGED MODEL SURFACE PRESSURES 


NO. 

PSM/PSA 

NO. 

PSM/PSA 

k. 

7 

1.099 

10 

1.192 


8 

1.159 

11 

1.156 


9 

1.201 

12 

1.140 
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TEST FA-19, FEB. - MAY 1977 MSFC TRI SONIC WIND TUNNEL HUNTSVILLE, ALABAMA RUN 25/ 0 

NONQUIESCENT PHASE 

WIND TUWEL TEST CONDITIONS 

H • .93 Q 6.099 PTA -18.037 PSA =10.575 TEMP = S9.BS0 RN/L « 4.671 » E5 

AVERAGED CHAMBER PARAt-ETERS 

PTC « 443.1 PTC/PSA - 41.9 

AVER/ CCD NOZZLE PARAMETERS 
PTC/PI « 46.5 PTC/P2 - 35.2 PTC/P3 - 27.4 

AVERAGED BASE PRESSURES 

P4/PSA = ,707 P5/PSA « .696 FS'PSA » .709 

AVERAGED MODEL SURFACE PRESSURES 


NO. 

PSM/PSA 

NO. 

PSM/PSA 

7 

1.091 

10 

1.191 

6 

1.154 

11 

1.164 

9 

1.201 

IS 

1.137 


TEST FA-19, FEB. - HAY 1977 


RUM 26/ 0 


M ° .92 Q 


MSFC TR I SONIC WIND TUNl^L HUNTSVILLE, ALABAMA 
NONQUIESCENT PHASE 

HIND TUNNEL TEST CONDITIONS 

G.08B PTA “18.039 PSA =10.595 TEMP = 08.600 RN/L * 

AVERAGED CHAMBER PARAMETERS 


PTC - 


330.0 



PTC/PSA - 


AVERAGED NOZZLE PARAf€7ERS 
PTC/PI = 46.2 PTC/P2 - 34. 9 PTC/P3 » 27.1 

AVERAGED BASE PRESSURES 

P4/PSA - .032 P5/PSA » .620 P6/PSA “ .634 

AVERAGED MODEL SURFACE PRESSURES 
NO. PSM/PSA NO. PSM/PSA 

7 1.087 10 1.190 

6 1.152 11 I. 162 

9 1.199 12 1.135 


4.660 * E5 
31.1 


r\0 

■ 




TEST FA-19, FEB. - HAY 1977 MSFC TRISONIC WIND TUNNEL HUNTSVILLE, ALABAMA RUN 27/ 9 

NONQUIESCENT PHASE 

WIND TUN^L TEST CONDITIONS 

H - .51 Q = ' 2.729 PTA =18.020 PSA =15.110 TEMP = 88.SBB RN/L » I.B27 «■ E5 

AYERAGED CHAMBER PARA INTERS 

PTC * 14.5 PTC/PSA a 1.0 

AVERAGEO NOZZLE PARAMETERS 
PTC/PI » 1.0 PTC/P2 « t.O PTC/P3 - 1.0 

AVERAGED BASE PRESSURES 

PH/PSA a .947 P5/PSA = .345 P6/PSA « .945 

AVERAGED MODEL SURFACE PRESSURES 


NO. 

PSM/PSA 

NO. 

PSM/PSA 

7 

1.013 

10 

1.049 

9 

1 .033 

11 

1.039 

9 

1.050 

12 

1.031 


TEST FA-19, FEB. - HAY 1977 MSFC TRISONIC HIND TUNNEL HUNTSVILLE. ALABAMA RUN 27/ 0 

NONQUIESCENT PHASE 

WIND TUNNEL TEST CONDITIONS 

H » .53 Q “ 2.748 PTA -18.021 PSA -15.080 TEMP = S8.8B0 i:N/L * 1.842 * E5 

AVERAGED CHAMBER PARAMETERS 

PTC - 364. B ijgjggggglgp PTC/PSA - 24.2 

AVERAGED NOZZLE PARAt-STERS 
PTC/PI - if 6.7 PTC/P2 « 35.3 PTC/P3 “ 27. 4 
AVERAGED BASE PRESSURES 

P4/PSA « .BBS P5/PSA - .885 P6/PSA * .80S 

AVERAGED MODEL SURFACE PRESSURES 


NO. 

PSM/FSA 

NO. 

PSH/PSA 

7 

.394 

to 

1.042 

9 

1.020 

11 

1.031 

9 

1.042 

12 

1.024 


•48 




TEST FA-19, FEB. * HAY 1977 


RUN 20/ 0 


MSFC TR1 SONIC WIND TUNhEL HUNTSVILLE. ALABAMA 
NONQUIESCENT PHASE 

WIND TUNNEL TEST CONDITIONS 

M- .S3 Q ® 2.739 PTA *10.022 PSA *15.101 TEMP -s 08.888 RN/L - 1.835 a E5 

AVERAGED CHAMBER PARAMETERS 

PTC » 460.8 PTC/PSA - 30.5 

AVERAGED NOZZLE PARAMETERS 
PTC/PI » 46.4 PTC/P2 * 35.1 PTC/P3 » 27.4 
AVERAGED BASE PRESSURES 

F4/P5A » .69; P5/PSA » .893 P6/PSA « .894 

AVERAGED MODEL SURFACE PRESSURES 


NO. 

PSM/PSA 

NO. 

PSM/PSA 

7 

.995 

10 

1.042 

8 

1.021 

11 

1.032 

9 

1.042 

12 

1.024 






TEST FA-19. FEB. - MAY 1977 MSFC TRtSONIC MIND TUNNEL HUNTSVILLE, ALABAMA RUN 39/ 0 

NONQUIESCENT PHASE 

WIND TUNNEL TEST CONDITIONS 

M ** .51 Q •= £.725 PTA -16.022 PSA -15.116 TEMP » 83.B8S RN/L « 1.625 *E5 

AVERAGED CHAMBER PARAMETERS 

PTC - 572.9 PTC/PSA - 37.9 

fiVERAGED NOZZLE PARAMETERS 
PTC/PI » 45. S PTC/P2 - 34.6 PTC/P3 « 27.0 
AVERAGED BASE PRESSURES 

P4/PSA * .907 P5/PSA - .906 P6/PSA » .906 

AVERAGED model surface pressures 


NO. 

PSM/PSA 

NO. 

PSM/PSA 

7 

1.000 

10 

1.044 

8 

1 ,024 

11 

1.034 

S 

1.045 

12 

1.026 


O o 

83 

§s 

k a 

a 
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TEST FA-19, FEB. - HAY 1977 


RUN 30/ 0 


MSFC TRISONIC WIND TUNNEL HUNTSVILLE, ALABAMA 
N0NQU1ESCENT PHASE 

WIND TUNf'EL TEST CONDITIONS 

M “ .52 Q - 2.719 PTA -18.024 PSA -15.127 TEMP « 89.888 RN/L - 1.820 * E5 

AVERAGED CHAMBER PARAMETERS 

PTC- 744.4 PTC/PSA - 49.2 

AVERAGED NOZZLE PARAtCTERS 
. PTC/PI » 45.5 PTC/P2 - 34.6 PTC/P3 - 27.2 
AVERAGED BASE PRESSURES 

F4/PSA ■= .920 P5/PSA * ,919 P6/PSA - .920 

AVERAGED MODEL SURFACE PRESSURES 


NO. 

PSM/PSA 

NO. 

FSM/PSA 

7 

1.005 

10 

1.046 

8 

1.027 

11 

1.036 

9 

1.046 

12 

1.028 
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TEST FA-19, FES. - MAY 1977 MSFC TRISONIC WIND TUNNEL HUNTSVILLE. ALABAMA RUN 31/ 8 

N0NQU1ESCENT PHASE 

WIND TUNNEL TEST CONDITIONS 

M « 3. 48 Q - 5.703 PTA -49.879 PSA « .672 TEMP - 88.008 RN/L » 20.542 * E5 

AVERAGED CHAMBER PARAMETERS 

PTC - .4 ^SSSS^^k PTC/PSA - .6 

AVERAGED NOZZLE PARAMETERS 
. FTC/PI ** 3.7 PTC/PS ■» 4,2 PTC/P3 = 3.1 

AVERAGED BASE PRESSURES 

P4/PSA * .315 P5/PSA “ .280 P6/PSA » .284 

AVERAGED MODEL SURFACE PRESSURES 


K 

PSM/PSA 

NO. 

PSM/PSA 

7 

3.1 04 

' 10 

1.239 

e 

2.75! 

! 1 

CD 

W 

9 

2.451 

12 

.930 


Q © 


TEST FA-19, FEB. - MAY 1977 


RUN 31/ 1 


MSFC TRl SONIC WIND TUNNEL HUNTSVILLE, ALABAMA 
NONQUIESCENT PHASE 

WIND TUNNEL TEST CONDITIONS 

M « 3. H0 Q » 5. 70S PTA -49.905 PSA « .673 TEMP - 88.B68 RN/L - £0.564 « E5 

AVERAGED CHAMBER FARAhETERS 

PTC » 1047.5 iMMSi PTC/PSA - 155B.5 

AVERAGED NOZZLE PARAMETERS 
PTC/PI » 45.9 PVC/P2 - 35.1 PTC/P3 » £7.7 

A VERA sED BASE PRESSURES 

P4/PSA - 1 . 3£C P5/PSA = 1.241 P6/P5A * 1.313 
AVERAGED MODEL SURFACE PRESSURES 


NO. 

PSM/PSA 

NO. 

PSM/PSA 

7 

3.109 

10 

1.328 

8 

£.683 

11 

1.042 

9 

£.306 

IS 

.942 
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TEST FA-19. FEB. - MAY 19T77 MSFC TRISONIC WIND TUNNEL HUNTSVILLE. ALABAMA RUN 33/ I 

NONQUIESCENT PHASE 

WIND TUNNEL TEST CONDITIONS 

M « 3. *48 Q = . 5.705 PlA =49.900 PSA « .673 TEMP * 80,889 RN/L “ 50.573 • E5 

AVERAGED CHAMBER PARAfETERS 

PTC - IE53.6 PTC/PSA * I8S2.7 

AVERAGED NOZZLE PARAtCTERS 
PTC/PI => 45.9 PTC/P2 = 35.5 PTC/P3 “ 27.8 
AVERAGED BASE PRESSURES 

F4/P5A « 1.407 P5/PSA « 1.322 PS/PSA « 1.398 
AVERAGED MODEL SURFACE PRESSURES 


NO. 

PSM/PSA 

NO. 

PSM/PSA 

7 

3-316 

10 

1,324 

8 

2.706 

11 

1.040 

S 

2.323 

12 

.942 




TEST FA-19, FEB. - HAY 1977 


RUN 33/ 


H - 3.4S Q 


MSEC TR I SONIC MIND TUNl'£L HUNTSVILLE. ALABAMA 
NONQUIESCENT PHASE 

HIND TUNhEL TEST CONDITIONS 

■ 5.703 FTA *--49.900 PSA = .673 TEMP «* 09.BB8 RN/L » 20.574 * E5 

AVERAGED CHAMBER PARAfCTERS 


PTC = 


PTC/PSA » 731.8 


AVERAGED NOZZLE PARAMETERS 
PTC/P l - 46.2 PTC/P2 * 35.2 PTC/P3 - 27.4 
AVERAGED BASE PRESSURES 

P4/PSA ■ 1.031 P5/PSA * ,949 P6/PSA - 1,011 

AVERAGED MODEL SURFACE PRESSURES 


NO. 

PSM/PSA 

NO. 

PSM/PSA 

7 

3. 238 

10 

1.317 

8 

2.670 

11 

1.013 

9 

2.314 

12 

.936 


H t 


TEST FA-19, FEB. - HAY 1977 MSFC TRISONIC WIND TUNNEL HUNTSVILLE, ALABAMA RUN 34/ 0 

NONQUIESCENT PHASE 

WIND TUNKEL TEST CONDITIONS 

M «■ 3.48 Q « 5.705 PTA -49.901 PSA - ,673 TEMP - 88.8B8 RN/L - 80.566 * E5 

AVERAGED CHAMBER PARAMETERS 

PTC - 219.5 PTC/PSA - 326.2 

AVERAGEO NOZZLE PARAMETERS 
PTC/PI » 47.5 PTC/P2 - 36.1 PTC/P3 - 27.8 
AVERAGED BASE PRESSURES 

P4/PSA * ,7SG PS/PSA » .697 P6/PSA « .725 

AVERAGED MODEL SURFACE PRESSURES 


NO. 

PSM/PSA 

NO. 

PSM/PSA 

7 

3.262 

10 

1.2S4 

8 

2.691 

11 

.992 

9 

2,346 

12 

.932 
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FA-19, FE9. - HAY 1977 HSFC TR1S0NIC WIND TUNNEL HUNTSVILLE, ALABAMA RUN 35/ 0 

NONQUIESCENT PHASE 

HIND TUNMEL TEST CONDITIONS 

M “ .00 Q » 1.000 PTA - 1.945 PSA -14.479 TEMP — BB.08B RN/L - 89.549 » E5 

averaged chamber parameters 

PTC * 1275. 0 4gggS@S&& PTC/PSA - 88.1 

AVERAGED NOZZLE PARAMETERS 
PTC/P t ° 45.9 PTC/P2 *> 35.2 PTC/P3 - 27.3 
AVERAGED BASE PRESSURES 

P4/PSA - .029 P5/PSA = .021 P6/PSA » ,020 

AVERAGED MODEL SURFACE PRESSURES 


NO. 

PSM/PSA 

NO. 

PSM/PSA 

7 

.073 

10 

.024 

8 

.044 

11 

.026 

9 

.033 

12 

.022 


TEST FA-19, FEB. - MAY 1977 


RUN 36/ 0 


H “ .00 


le&M ®S8Sg fewas^ l^waMf §af«srf 




MSFC TRISONIC WIND TUNNEL HUNTSVILLE. ALABAMA 
NONQUIESCENT PHASE 

WIND TUNNEL TEST CONDITIONS 

Q a 1.000 PTA * 1.928 PSA -14.475 TEMP —08.809 RN/L » 90.253 * E5 
AVERAGED CHAMBER PARAMETERS 

PTC- 857.4 ^jgjgggl PTC/ PSA - 57.2 

AVERAGED NOZZLE PARAMETERS 
PTC/PI « 45.8 PTC/P2 • 35-0 PTC/P3 - 27.5 

AVERAGED BASE PRESSURES 

P4/PSA * .026 P5/PSA - .024 P6/PSA - .023 

AVERAGED MODEL SURFACE PRESSURES 


NO. 

PSM/PSA 

NO. 

PSM/PSA 

7 

.091 

10 

.024 

8 

.043 

It 

.027 

8 

.031 

12- 

.024 


1 % 

■53 
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TEST FA-19, FEB, - HAY 1977 HSFC TRISONIC MIND TUNNEL HUNTSVILLE, ALABAMA RUN 37 1 0 

NONQUIESCENT PHASE 

MIND TUNI'EL TEST CONDITIONS 

M ■ .00 Q « 1.000 PTA - 1.926 PSA =14.473 TEMP =-0B.B8B RN/L - 90.430 * E5 

AVERAGED CHAMBER PARAMETERS 

PTC - 412.3 ggSBiSffl ^ ®HWB PTC/PSA =28.5 

AVERAGED NOZZLE PARAfCTERS 
PTC/PI = 46.5 PTC/P2 - 35.3 PTC/P3 » 27.5 

AVERAGED BASE PRESSURES 

P4/PSA - .027 P5/PSA * .026 P6/PSA = .026 

AVERAGED MODEL SURFACE PRESSURES 
NO. PSM/FSA NO. PSM/PSA 
7 .OBB 10 .026 

9 .041 11 .029 

12 .026 


032 


.. • » 


i 


9 


a 
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TEST FA-19, FEB. - MAY »S77 MSEC TRI SONIC WIND TUNNEL HUNTSVILLE, ALABAMA RUN 43/ 0 

N0NQU1ESCENT PHASE 

WIND TUNNEL TEST CONDITIONS 

M * 3. 48 Q » 5.719 PTA *50.023 PSA *> .674 TEMP » 83. BBS RN/L » 20.586 * E5 

AVERAGED CHAMBER PARAMETERS 

PTC - 1349.3 PTC /PSA * 2001.9 

AVERAGED NOZZLE PARAMETERS 
PTC/PI = 46.3 PTC /PS « 35.3 PTC/P3 * £8.0 
AVERAGED BASE PRESSURES 

P4/PSA * t.3B8 P5/PSA - 1.326 P6/P5A - 1.36B 
AVERAGED MODEL SURFACE PRESSURES 


NO. 

PSM/PSA 

NO. 

PSM/PSA 

7 

1. 654 

10 

1.183 

8 

1.820 


9 

1. 650 

12 

1.130 


o o 
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TEST FA-19, FEB. - MAY 1 ST77 MSFC TRISONJC WIND TUNNEL HUNTSVILLE. ALABAMA RUN 

NONQUIESCENT PHASE 

WIND TUNNEL TEST CONDITIONS 

M - 3.40 Q -■ 5.717 PTA -50.008 PSA ■= .674 TEMP - 88.800 RN/L - 20.564 * E5 

AVERAGED CHAMBER PARAMETERS 

PTC » 1048.0 PTC/ PSA « 1554.9 

AVERAGED NOZZLE PARAMETERS 
PTC/Pt *■ 46.0 PTC/P2 * 35.1 PTC/P3 « 27.7 

AVERAGED BASE PRESSURES 

P4/PSA ■ 1.303 P5/PSA - 1.246 P6/PSA - 1.283 
AVERAGED MODEL SURFACE PRESSURES 
NO. PSM/PSA NO. PSM/PSA 

7 1.B24 10 1,075 

8 1-W* 

1.581 


44/ 0 


9 


12 


1.045 


T? > tj I ‘ ’ 


TEST FA-19, FEB. - HAY 1977 


K » 3.43 Q « 


MSFC TR1 SONIC WIND TUNNEL HUNTSVILLE. ALABAMA 
NONQUIESCENT PHASE 

WIND TUNNEL TEST CONDITIONS 

5.719 PTA -50.013 PSA = .674 TEMP * SB. 888 RN/L » 20.5E7 * E5 

AVERAGED CHAMBER PARAMETERS 

PTC « 513.2 ^|| gggggfr3gggBg PTC/PSA - 761.4 

AVERAGED NOZZLE PARAMETERS 
. PTC/PI ** 46.4 PTC/P2 “ 35.1 PTC/P3 - 27.5 
AVERAGED BASE PRESSURES 

P4/PSA ■= 1.029 P5/PSA «* .903 PS/ PSA - 1.002 
AVERAGED MODEL SURFACE PRESSURES 
NO. PSM/PSA NO. PSM/PSA 

7 1.811 10 1.054 

8 1-791 

9 1.583 12 1.030 


oQ 

g 

t— „j o 

- & 

5 J r 1 

22 


^ 00 


RUN 



45/ 0 
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TEST FA-19, FEB. 


MAY 1977 


M “ 3.40 Q — 


MSFC TR I SONIC WIND TUNNEL HUNTSVILLE, ALABAMA 
NQNUUIESCENT PHASE 

WIND TUNNEL TEST CONDITIONS 

5. 710 PTA -50.015 PSA * .674 TEMP = 88.BB0 RN/1 - 

AVERAGED CHAMBER PARAMETERS 


PTC = 


ai3.a 



PTC/ PSA - 


AVERAGED NOZZLE PARAMETERS 
PTC/ PI = 47.7 PTC/P2 » 36.0 PTC/P3 * 27.6 
AVERAGED BASE PRESSURES 

P4/PSA - .76’ F5/PSA - .731 PS/ PSA - .725 

AVERAGED MODEL SURFACE PRESSURES 


NO. 

PSM/PSA 

NO. 

PSM/PSA 

7 

1.804 

10 

1.017 

0 

1.789 



9 

1 . 561 

12 

1.00S 


20.564 • E5 
316.3 


RUN 


46/ 0 


TEST FA-19, FES. - MAY 1977 MSFC TRISONIC WIND TUNNEL HUNTSVILLE, ALABAMA RUN 46/ 9 

NONQUIESCENT phase 

HIND TUNNEL TEST CONDITIONS 

M - 3.46 Q * 3.718 PTA -50,018 PSA - .674 TEMP - B0.688 RN/L « 80.563 * E5 

AVERAGED CHAMBER PARAMETERS 

ptc - .a ptc/psa * - 3 

AVERAGED NOZZLE PARArCTERS 
PTC/PI - 8.7 PTC/PS = 3.0 PTC/P3 - 8.8 

AVERAGED BASE PRESSURES 

P4/PSA - .883 P5/PSA = .878 PS/PSA - .830 

AVERAGED MODEL SURFACE PRESSURES 
NO. PSM/PSA NO. PSM/PSA 

7 I.B04 10 .955 

8 1-793 

9 I. 601 IS .969 
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*d pi 
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O 
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TEST FA-19, FEB. - HAY 1977 


M » .51 


Q * 


MSFC TRISONIC MIND TUNNEL HUNTSVILLE, ALABAMA 
N0NQU1ESCENT PHASE 

WIND TUNNEL TEST CONDITIONS 

£.750 PTA “18.072 PSA =15. 138 TEMP = 97.S28 RN/L ■ 

AVERAGED CHAMBER PARAMETERS 


PTC « 


m.5 



PTC/ PSA » 


AVERAGED NOZZLE PARAMETERS 
PTC/PI * 1.0 PTC/P2 = 1.0 PTC/P3 » .9 

AVERAGED BASE PRESSURES 

PH/PSA * .35^ P5/PSA = .952 PG/P5A = .953 

AVERAGED MODEL SURFACE PRESSURES 
NO. PSM/PSA NO. PSM/PSA 

7 .901 10 1.027 

a l.ooB mmmmm 

1.027 


1.859 * E5 


1.0 


RUN m/ 9 


9 


12 


1.005 


TEST FA-19. FEB. - HAY 1977 


RUN 47/ 1 


M «* .51 Q 


HSFC TR1 SONIC WIND TUNNEL HUNTSVILLE, ALABAMA 
NGNQUIESCENT PHASE 

WIND TUNNEL TEST CONDITIONS 

£.720 PTA *16.076 PSA «=1S. 177 TEMP » 97.684 RN/L «* 1.837 «E5 

AVERAGED CHAMBER PARAMETERS 

PTC » 756.9 PTC/PSA » 49.9 

AVERAGED NOZZLE PARAMETERS 
PTC/PI ■ 46.0 PTC/P2 * 35.0 PTC/P3 « 27.5 
AVERAGED BASE PRESSURES 

P4/PSA - .943 P5/PSA » .942 P6/PSA * .942 

AVERAGED MODEL SURFACE PRESSURES 


NO. 

7 

8 
9 


PSM/PSA 

.977 

1.004 

1.026 


NO. 

10 


PSM/PSA 

1.025 


12 


1.006 


o 

% 

> 

r 

r- 

V< 


ORIGINAL PAGLiS 


TEST FA-19, FEB. - MAY 1977 


RUN 48/ 0 


M5FC TR I SONIC WIND TUI^EL HUNTSVILLE, ALABAMA 
NONQUIESCENT PHASE 

WIND TUNT'EL TEST CONDITIONS 

M- .51 Q ■ 3.715 P7A »I3.070 PSA -15. 176 TEMP - 9B.25B RN/L ■» 1.333 * ES 

AVERAGED CHAMBER PARAMETERS 

PTC ° 592. 5 PTC/P5A - 39.0 

AVERAGED NOZZLE PARAMETERS 
PTC/PI » 46.3 PTC/P2 » 35.0 PTC/P3 «• 37.5 

AVERAGED BASE PRESSURES 

F4/PSA « ,97P P5/PSA =■ .931 F6/PSA « ,931 

AVERAGED MODEL SURFACE PRESSURES 
NO. P5M/PSA NO. PSM/PSA 
7 .972 10 1.024 

s 1.008 

9 1.024 IS 1.005 


* ■ * •'«>?#!>»*! *«s<2Pf i - *er>w»«7f. 
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TEST FA-19, FEB. - HAY 1977 


MSFC TR1 SONIC WIND TUNNEL HUNTSVILLE. ALABAMA 
NONQUIESCENT PHASE 


RUN it9/ 0 


WIND TUNNEL TEST CONDITIONS 

.50 Q «. 2.710 PTA -19.071 PSA *15.183 TEMP - 98.015 RN/L - 1.829 « E5 

AVERAGED CHAMBER PARAhETERS 

PTC • 461.3 PTC/PSA - 30.4 

AVERAGED NOZZLE PARAMETERS 
PTC/Pt « 46.5 PTC/P2 - 35.2 PTC/P3 * 27.5 

AVERAGED 8ASE PRESSURES 

P4/PSA - .921 P5/PSA - .920 P6/PSA = .921 

AVERAGED MODEL SURFACE PRESSURES 


NO. 

7 

9 

9 


PSM/FSA 
.938 
1. 000 
1.023 


NO. 

10 


PSM/PSA 

1.023 


12 


1.004 


'St 

3;S, 

p3 ^ 

Q '-d 

'p- 

a® 

Pi 

A& 



TEST FA-19, FEB. - MAY 19T7 MSFC TRISONIC WIND TUNNEL HUNTSVILLE, ALABAMA RUN SO/ 0 

NONQUIESCENT PHASE 

HI NO TUNNEL TEST CONDITIONS 

M - .51 a ■ 2.707 PTA -10.071 PSA "15.I0S TEMP - 99.113 RN/L - 1.822 * E5 

AVERAGED CHAMBER PARAfETERS 

PTC - 369.0 PTC/PSA « £4.3 

AVERAGED NOZZLE PARAMETERS 
PTC/PI - H6.6 PTC/P2 - 35.3 PTC/P3 - 27.5 
AVERAGED BASE PRESSURES 

P4/PSA - .913 P5/PSA - .912 P6/PSA - .913 

AVERAGED MODEL SURFACE PRESSURES 
NO. PSM/PSA NO. PSM/P5A 
7 .965 10 1.023 

e .999 

S 1.023 12 1.004 


TEST FA-1 9, FEB. - HAY 1977 


RUN 51/0 


M ■ .90 Q 


MSFC TR I SONIC WIND TUNNEL HUNTSVILLE. ALABAMA 
NONQU1ESCENT PHASE 

HIND TUNNEL TEST CONDITIONS 

6.046 PTA -10.075 PSA -1C.70B TEMP - 92.939 RN/L - 
AVERAGED CHAMBER PARAMETERS 


HTC “ 


335.3 



PTC/PSA - 


AVERAGED NOZZLE PARAMEiERS 
PTC/PI • 46,9 PTC/PS » 35.4 PTC/P3 = £7.6 
AVERAGED BASE PRESSURES 

P4/P5A • .745 P5/PSA « .739 P6/PSA « .739 

AVERAGED MODEL SURFACE PRESSURES 


NO. 

PSM/PSA 

NO, 

PSM/PSA 

7 

.953 

10 

1.109 

0 

1.050 


9 

1,117 

12 

1.031 


4.70£ * E5 
31.3 


C o 

r 


-c 
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RUN 52/ 0 


TEST FA-19. FEB. - HAY 1977 


M ■ .90 Q - 


HSFC TR1SQNIC WIND TUNNEL HUNTSVILLE. ALABAMA 
N0NQUJE5CENT PHASE 

HI NO TUNNEL TEST CONDITIONS 

6.034 PTA -16.073 PSA -10.726 TEMP - 97.600 RN/L - 
AVERAGED CHAMBER PARAMETERS 


PTC « 


440. 7 



PTC/ PSA » 


AVERAGED NOZZLE PARAICTERS 
PTC/PI ® 46.5 PTC/P5 - 35.1 PTC/P3 * 27.4 

AVERAGED BASE PRESSURES 

P4/PSA = .603 F5/PSA - .79B P6/PSA - .798 

AVERAGED MODEL SURFACE PRESSURES 
NO. PSH/PSA NO. PSM/PSA 

7 .961 10 1.112 

o 1-053 

9 1.121 12 1.032 


4.639 * E5 
41.1 


iiAli 


TEST FA-19. FEB. - MAY 1977 M5FC TRISONIC WIND TUNNEL HUNTSVILLE. ALABAMA RUN 53/ 0 

NONQUIESCENT PHASE 

WIND TUNNEL TEST CONDITIONS 

M » .90 Q « 6.034 PTA -10.071 PSA -10.754 TEMP - 37.018 RN/L « 4. 636 a E5 

AVERAGED CHAMBER PARAMETERS 

PTC- 633.1 PTC/PSA- 59.0 

AVERAGED NOZZLE PARAMETERS 
PTC/PI » 46.0 PTC/P5 - 35.0 PTC/P3 - 57.4 

AVERAGED BASE PRESSURES 

P4/PSA - .601 P5/PSA - .077 PS/PSA - .877 

AVERAGED MODEL SURFACE PRESSURES 
NO, PSM/PSA NO. PSM/PSA 

7 .983 10 1.117 

8 1.064 11 ggSlil^ 

9 1.156 15 1.038 



4 




TEST FA- 19. FEB 


BUN 54/ 0 


. - HAY 1977 * HSFC TRISONIC WIND TUNNEL HUNTSVILLE, ALABAMA 

NONQUIESCENT PHASE 

WIND TUNICL TEST CONDITIONS 

H « .90 G * 5.030 PTA *18.065 PSA -10.725 TEMP - 9B.Q4J RN/L - 4.629 « E5 

AVERAGED CHAMBER PARAt-ETERS 

PTC - 679.7 lMHlfflg gj| PTC/PSA - 82.0 

AVERAGED NOZZLE PARAMETERS 
PTC/Pl - 46.0 PTC/P2 - 35.0 PTC/P3 « 27.6 
AVERAGED BASE PRESSURES 

P4/PSA - .945 P5/PSA * .942 P6/P5A = .942 

AVERAGED MODEL SURFACE PRESSURES 
NO. P5N/PSA NO. PSM/PSA 

7 1.013 10 1.123 

B 1.078 

9 1,134 12 1.044 




TEST Fa-19, FEB. - MAY 1977 MSEC TRIS0N1C HIND TUNNEL HUNTSVILLE, ALABAMA RUN 55/ 9 

NONQU1 ESCENT PHASE 

HIND TUNt'EL TEST CONDITIONS 

M * 1 .SO Q » 7.509 PTA -18.065 PSA - 7.458 TEMP * 97.484 RN/L « 6.623 * E5 

AVERAGED CHAMBER PARAf€TERS 

PTC - 6.0 PTC/PSA - .0 

AVERAGED NOZZLE PARAhETERS 
PTC/Pt « l.l PTC/PS * l, I PTC/P3 - 1.0 

AVERAGED BASE PRESSURES 

PH/PSA e .723 PS/PSA - .703 P6/PSA «* .706 

AVERAGED MODEL SURFACE PRESSURES 
NO. PSM/PSA NO. PSM/PSA 
7 1.179 10 1.269 

e 1.280 

9 1.326 12 .994 





TEST FA-lS.fEB. - MAY 1977 


55/ 0 


M ■ I .20 Q 


MSFC TRIS0N1C WIND TUN?©. HUNTSVILLE. ALABAMA 
NONQUIESCENT PHASE 

HIND TUNNEL TEST CONDITIONS 

7.510 PTA “18.066 PSA ■ 7.44S TEMP - 97.909 RN/L “ 6.620 - E5 
AVERACED CHAMBER PARAI-ETERS 

PTC a I J 35.6 SSlgSliS PTC/PSA - 155.1 

AVERAGED NOZZLE PARAfCTERS 
PTC/PI a 46.1 PTC/ PS » 35.1 PTC/P3 » 57.8 

AVERAGED BASE PRESSURES 

P4/PSA * I.0R6 P5/PSA - 1,073 P6/PSA - 1.085 
AVERAGED MODEL SURFACE PRESSURES 
NO. PSM/PSA NO, PSM/PSA 

7 1.197 10 1.249 

*1 .574 
1.304 


RUN 


9 

9 


12 


1 .003 


9 > ■ 


TEST FA-1 9, FEB. - MAY 197*7 


MSFC TRI SONIC WIND TUNtCL HUNTSVILLE, ALABAMA 
NONQUIESCENT PHASE 


RUN 


WIND TUNNEL TEST CONDITIONS 

M • 1 .SO Q *» 7.S03 PTA -10.067 PSA - 7.472 TEMP - 99.400 RN/L - G.596 * E5 

AVERAGED CHAMBER PARAfCTERS 

PTC • 720.9 gffigggBBjBi 4BM9& PTC/PSA « 96.5 

AVERAGED NOZZLE PARAMETERS 
PTC/PI “ 46.0 PTC/P2 * 35.0 PTC/P3 ■ 27.5 
AVERAGED BASE PRESSURES 

P4/PSA - .931 P5/PSA *> .915 P6/PSA - .922 

AVERAGED MODEL SURFACE PRESSURES 


NO. 


7 

8 
9 


PSM/PSA 
t . 176 
1.269 
1.303 


NO. 

10 


PSM/PSA 

1.249 


12 


.996 


56/ 0 


ORIGINAL PAGE IS 
OP POOR QUALITY 


TEST FA-19, FEB. - MAY 19T7 


RUN 57/ 0 


MSFC TRI SONIC WIND TUNtCL HUNTSVILLE, ALABAMA 
NONGUIESCENT PHASE 

WIND TUWEL TEST CONDITIONS 

M “ 1.20 Q - 7.501 PTA *18.065 PSA * 7,470 TEMP * 98.874 RN/L - 6-5B4 * E5 

AVERAGED CHAMBER PARAMETERS 

PTC « 427.3 PTC/PSA * 57.1 

AVERAGED NOZZLE PARAMETERS 
PTC/PI ■> 46.6 PTC/P2 = 35.3 PTC/P3 - 27.5 
AVERAGED BASE PRESSURES 

FH/PSA - .7 j3 P5/PSA * .769 F6/PSA * .774 

AVERAGED MODEL SURFACE PRESSURES 


NO. 

PSM/PSA 

NO. 

P5M/PSA 

7 

1.171 

10 

1.254 

8 

1.270 

rnesm^ 

3 

1.309 

12 

.996 


TEST FA-19.FEB. - MAY 1977 MSFC TRISONIC HIND TUNNEL HUNTSVILLE, ALABAMA " RUN 5B/ 0 

NONQUIESCENT PHASE 

WIND TUNNEL TEST CONDITIONS 

M - 1.20 Q ■ 7.503 PTA -18.061 PSA « 7.459 TEMP * 99.06B RN/L - 6.591 « E5 

AVERAGED CHAMBER PARAMETERS 

PTC - £74.3 ^fg g^gmgg PTC/PSA - 36.8 

AVERAGED NOZZLE PARAMETERS 
PTC/PI - 47.3 PTC/P3 » 35.7 PTC/P3 - 37.6 

AVERAGED BASE PRESSURES 

P4/PSA » .672 PS/ PSA - .659 P6/PSA - .660 

AVERAGED MODEL SURFACE PRESSURES 
NO. F5M/PSA NO. PSM/PSA 
7 1.173 10 1.258 

s 1-873 

9 *..312 12 .995 




ORIGINAL PAGE IS 
OP POOR QUALITY 



TEST FA-19. FEB. - HAY 1977 MSEC TRISONIC WIND TUNNEL HUNTSVILLE, ALABAMA RUN 

N0NQU1ESCENT PHASE 

WIND TUNNEL TEST CONDITIONS 

M • <90 Q * 6.073 PTA ®1S.065 PSA *10.655 TEMP « 98.125 RN/L « ^.67^ * E5 

AVERAGED CHAMBER PARAMETERS 

ptc » 9.6 WMSSS&8& mmm ptc/psa - .9 

AVERAGED NOZZLE PARAMETERS 
PTC/PI » 1.0 PTC/P2 - 1.0 PTC/P3 ** 1.0 

AVERAGED BASE PRESSURES 

PH/PSA - .665 P5/PSA * .950 P6/PSA » .850 

AVERAGED MODEL SURFACE PRESSURES 
NO. PSM/FSA NO, PSM/FSA 

7 .976 10 1.153 

8 1.065 ^S§»Sg|lP 

9 1.131 


51/ 9 


15 1.033 


TEST FA-19. FEB. - MAY 1977 M5FC TRIS0N1C HIND TUNNEL HUNTSVILLE, ALABAMA RUN 

NONQUIESCENT PHASE 

HIND TUNICL TEST CONDI T IONS 

M - 1.47 Q « Q.629 PTA -20.052 PSA - 5.731 TEMP - 99.029 RN/L - 8.731 • E5 

AVERAGED CHAMBER PARAMETERS 

PTC - 4.2 <gfoq|fl p|Mi PTC/PSA - .7 

AVERAGED NOZZLE PARAMETERS 
PTC/PI - 1.0 PTC/P2 = 1.0 PTC/P3 ** t.O 

AVERAGED BASE PRESSURES 

P4/PSA - .551 P5/PSA - .527 PS/ PSA - .514 

AVERAGED M0CEL SURFACE PRESSURES 
NO. PSM/PSA NO. PSM/PSA 

7 1.317 10 1.193 

1-370 

1 .387 


59/ 6 


8 

9 


12 1.010 


TEST FA-19, FEE. - MAY 1977 


RUN 59/ 0 


M • 1.47 0 


MSEC TRIS0N1C HIND TUNNEL HUNTSVILLE. ALABAMA 
NONQUIESCENT PHASE 

WIND TUNNEL TEST CONDITIONS 

8.631 PTA -20.057 PSA - 5.731 TEMP - 98.316 RN/L - 8.749 • E5 

AVERAGED CHAMBER PARAMETERS 


, AVERAGED NOZZLE PARANETERS 

PTC/PI • 4o. 1 PTC/P2 - 35.2 PTC/P3 - 27.9- 

AVERAGED BASE PRESSURES 

PH/'^A ■ 1.149 P5/PSA - I.12B P6/PSA - 1.134 
AVERAGED MODEL SURFACE PRESSURES 
NO. PSM/PSA NO. PSM/PjA 
10 1.216 


1.313 

1.351 

1.359 


12 


1.006 


TEST FA-19. FEB. - MAY 1977 


MSEC TRISONIC WIND TUNICL HUNTSVILLE, ALABAMA 
NONQUIESCENi PHASE 


RUN 60/ 0 


WIND TUNNEL TEST CONDITIONS 

M * 1.47 0 ® 8.6a? PTA -30.043 PSA * 5. 764 TEMP = 98.393 RN/L « 8.7S2 « E5 

AVERAGED CHAMBER PARAfETERS 

PTC » 798. S PTC/PSA- 130.5 


S7.5 


.985 


7SS.5 PTC/PSA 

AVERAGED NOZZLE PARAMETERS 
PTC/PI «« 46.0 PTC/P2 * 35.0 PTC/P3 
AVEK.iGED BASE PRESSURES 
P4/PSA - 1.004 P5/P5A » .979 P6/PSA » 

AVERAGED MODEL SURFACE PRESSURES 
NO. P5M/PFA NO. PSH/PSA 

7 1.300 10 1.813 

S 1.348 
9 


1.356 


IS 1.C05 




jilt, 'L a-. .•-’ iVv.-vi. J 


TEST FA-$9„FEB. => HAY 1377 


RUN 61/ 1 


H » 1.47 Q 




HSFC TR1 SONIC WIND TUNNEL HUNTSVILLE, ALABAMA 
NONQUIESCENT PHASE 

WIND TUNNEL TEST CONDITIONS 

8.620 PTA -20.038 PSA - 5.695 TEMP - 98.159 RN/L - 8.765 * E5 
AVERAGED CHAMBER PARAMETERS 

PTC- 441. 5 g^jj^gjll lgl PTC/PSA- 77.6 

AVERAGED NOZZLE PARAMETERS 
PTC/PI - 46.5 PTC/P2 » 35.2 PTC/P3 - 27.5 
AVERAGED BASE PRESSURES 

P4/PSA » ,852 F5/PSA «« .025 P6/PSA » .628 

AVERAGED MODEL SURFACE PRESSURES 
NO. PSM/P5A NO. PSM/PSA 
7 1.312 10 1,220 

3 1*353 

9 1 .355 12 .994 





..MMm 




TEST FA-iS.FEB. - MAY 1ST 7 MSEC TRISONIC MIND TUNNEL HUNTSVILLE, ALABAMA RUN 63/ 0 

NONQUrESCENT PHASE 

MIND TUNNEL TEST CONDITIONS 

M = 1.47 Q ■ 6.655 PTA -50.043 PSA » 5.727 TEMP * 99, 141 RN/L * 6.756 * E5 

AVERAGED CHAMBER PARAMETERS 

PTC = 554.6 gjPPjjjgl pfr PTC/PSA- 44.5 

AVERAGED NOZZLE PARAMETERS 
PTC/PI = 47.4 PTC/P2 - 35.7 PTC/P3 * 27.7 

averaged base pressures 

P4/PSA « .715 P5/P5A » ,693 P6/PSA * .676 

AVERAGED MODEL SURFACE PRESSURES 
NO. PSM/PSA NO. F5M/PSA 

7 1.311 10 1.207 

8 1.361 flHSEiKHBP 

9 1.373 15 1.008 



TEST FA-19. FEB. - HAY 1977 MSFC TR1 SONIC WIND TUNNEL HUNTSVILLE. ALABAMA RUN 63/ 8 

NONQUIESCENT PHASE 

HIND TUNNEL TEST CONDITIONS 

H « l.QG Q « 10. £66 PTA -E9.0BS PSA » 3.830 TEMP » 30.508 RN/L « 13.939 » ES 

AVERAGED CHAMBER PARAMETERS 

PTC a S.3 gg^ j§gH| PTC/PSA « .6 

AVERAGED NOZZLE PARAfCTERS 
PTC/PI <* 1.0 PTC/P2 « l.O PTC/P3 » 1.0 

AVERAGED BASE PRESSURES 

PH/PSA «* .455 P5/PSA * .mi P6/PSA * .419 

AVERAGED MODEL SURFACE PRESSURES 


NO. 

PSM/PSA 

NO. 

PSM/PSA 

7 

1.450 

10 

.947 

8 

1.446 


9 

1.463 

IS 

.937 


O Q 

^ s 

si 

wp 






musm 


m&m awaai 




mms 


mm 




wsm 


warn 
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TEST FA-19,FES. - HAY 1977 MSFC TRISONIC WIND TUNtCL HUNTSVILLE. ALABAMA RUN 63/0 

N0NQ.U1ESCEN7 PHASE 

HIND TUNNEL TEST CONDITIONS 

M “ 1.98 Q « 10.243 PTA -58.030 PSA » 3.8Q4 TEMP « 00.080 RN/L » 13.B4S « E5 

AVERAGED CHAMBER PARAMETERS 

PTC- 224.9 PTC/ PSA - 59.1 

AVERAGED NOZZLE PARAMETERS 
PTC/PI - <*7.6 PTC/P2 «* 35. B PTC/P3 - 27.7 
AVERAGED BASE PRESSURES 

PH/PSA m .673 P5/PSA - .636 P6/PSA - .637 

AVERAGED MODEL SURFACE PRESSUfES 
PSM/PSA NO. PSM/PSA 
1.455 10 .959 

1.445 

1.454 


NO. 

7 

8 


12 


S2S 


RUN 64/ Q 


TEST FA-19. FEB. - MAY 1977 HSFC TR1S0NIC MIND TUNNEL HUNTSVILLE, ALABAMA 

N0NQU1ESCENT PHASE 

MIND TUNNEL TEST CONDITIONS 

H » I.SS Q * 10.250 PTA «28.024 PSA ® 3.B24 TEMP « GB.88S RN/L = 13.833 * E5 

AVERAGED CHAMBER PARAMETERS 

PTC = ’ 393.0 PTC/PSA - 103.3 

AVERAGED NOZZLE PARAMETERS 
PTC/Pt " 44. 7 PTC/P2 * 34.0 PTC/P3 » £6.6 
AVERAGED BASE PRESSES 

P4/PSA » .814 P5/PSA ** .780 P6/PSA «* .783 
AVERAGED MODEL SURFACE PRESSURES 
NO. P5M/PSA NO. PSM/P5A 

7 1.455 ' 10 .978 

e i.H44 

9 1.448 18 .931 


‘ 4 $ 



RUN 65/ 0 


TEST FA-1 3. FEB. - HAY 1977 

M « 1.95 Q 


MSFC TRISONIC WIND TUNNEL HUNTSVILLE, ALABAMA 
NONQUJESCENT PHASE 

HIND TUNfSL TEST CONDITIONS 

10.370 PTA »aa.047 PSA *» 3-639 TEMP » 6B.8B9 RM/L ** 13.0*3 * E5 
AVERAGED CHAMBER PARAMETERS 


676.6 


PTC/PSA « 


AVERAGED NOZZLE PARAMETERS 


PTC/PI » *6.0 PTC/PS » 3*. 9 PTC/P3 ■= 27.* 


AVERAGED 0ASE PRESSURES 

P*/PSA ** .952 P5/P5U ■ .915 P6/PSA ** .920 

AVERAGED MODEL SURFACE PRESSURES 


NO. PSM/PSA NO. PSH/PSA 
7 I .*56 10 .967 


8 i.4*i 

9 l.**3 13 .93! 



TEST FA-13, FEB. - MAY 1977 MSEC TRI SONIC WIND TUNNEL HUNTSVILLE, ALABAMA 

NONQUIESCENT PHASE 

HIND TUNNEL TEST CONDITIONS 

M » t.SS Q « 10.849 PTA =28.044 PSA « 3.806 TEMP - 89,699 RN/L » 13.893 * E5 

AVERAGED CHAMBER PARAMETERS 

PTC ® 1350.7 PTC/PSA** 3S*.S 

AVERAGED NOZZLE PARAMETERS 
PTC/PI « MS. 8 PTC/P2 - 35.3 PTC/P3 « 28.0 
AVERAGED BASE PRESSURES 

PM/PSA ■ 1,156 P5/PSA “ I. 114 F6/PSA ® 1.185 
AVERAGED MODEL SURFACE PRESSURES 
NO. PSM/PSA NO. PSM/PSA 

7 1 .488 10 .936 

8 1.449 

9 1.445 IS .937 


ORIGINAL PAGP 

r r i tV . v . ^ 


g=»ss$ §^a 2—3 


TEST IFA-19.FEB. - MAY 1377 MSFC TRI SONIC MIND TUNNEL HUNTSVILLE, ALABAMA RUN SB/ 2 

NDNOUIESCENT PHASE 

HIND TUNNEL TEST CONDITIONS 

H ® 1.97 0 «* 10, IBS PTA -20,013 PSA ■ 3-757 TEMP - 99.734 RN/L *» 13.916 • E5 

AVERAGED CHAMBER PARAtCTERS 

PTC - 706.4 TC - 410.5 PTC/PSA - 1B0.O 

AVERAGED NOZZLE PARAMETERS 
PTC/PI - 45.0 PTC/PS « 34.1 PTC/P3 « 22,1 
AVERAGED BASE PRESSURES 

F4/PSA « .759 P5/PSA - .718 P6/PSA « .740 

averaged model surface pressures 

NO. PSM/P5A NO. PSM/PSA 
7 1.419 10 .381 

e 1.416 

9 1.439 12 .964 


ORIGINAL PAGE IS 
OF POOR QUALITY 
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TEST FA-1 9, FEB. - MAT 1977 


MSFC 7R1 SONIC MIS® TUNNEL HUNTSVILLE. ALABAMA 
NQNQUIESCENT PHASE 


RUN 89/ I 


MIND TUNfEL TEST CONDITIONS 

H « 1.9Q Q ■ 10.257 PTA ®2B.038 PSA * 3.817 TEMP » 99,156 RN/L » 13.901 * £5 

AVERAGED CHAMBER PARAMETERS 

PTC « 1132. 9 TC = 471 .9 PTC/PSA « 296.8 

AVERAGED NOZZLE PARAMETERS 
PTC/PI => 43.3 PTC/P2 - 33.0 PTC/P3 - 19.9 

AVERAGED BASE PRESSURES 

PH/PSA ■ .90S P5/PSA - .865 PB/P5A ■ .300 

AVERAGED MODEL SURFACE PRESSURES 


NO. 

7 

e 

9 


PSWPSA 

1.419 

1.412 

1.432 


NO. 

10 


PSM/PSA 

,SB4 


12 


.960 


g5£3 8 


RUN 90/ 0 


TEST FA-fS'FEB. 


MAY 1077 MSfC TRI SONIC WIND TUMCL HUNTSVILLE, ALABAMA 

NONQUIESCENT PHASE 

HIND TUNNEL TEST CONDITIONS 

H * 1.95 0 ■ 7.629 PTA *23.282 PSA « 6.32B TEMP - 98.281 RN/L » 9.781 * E5 

averaged chamber parameters 

PTC - 1521.6 tc ■ 5)1.8 PTC/PSA » 240.5 

A VERA GEO NOZZLE PARAMETERS 
PTC/Pi ° 44.1 PTC/P2 - 33.5 PTC/P3 » 19.6 

AVERAGED BASE PRESSURES 

P4/PSA - .618 P5/PSM ■ .591 P6/PSA ■ ,610 

AVERAGED MODEL SURFACE PRESSURES 


NO. 

PSM/PSA 

NO. 

PSM/PSA 

7 

.862 

10 

.604 

8 

.859 

m 


9 

.866 

12 

.585 


ORIGINAL PAGE IS 
OF POOR QUALITY! 


RUN 91/ 0 


TEST FA-19, FEB. 


- MAY 1977 


MSFC TR! SONIC WIND TUNNEL HUNTSVILLE. ALABAMA 
NONQUIESCENT PHASE 


MIND TUNfCL TEST CONDITIONS 

H * 1.97 Q 9 6.SS9 PTA «23.446 PSA - 7.0S1 TEMP ■ 99.445 RN/L 

AVERAGED CHAMBER PARAftTERS 
PTC - 460.3 ftjMlgTHMBlI TC a 367.4 PTC/PSA * 


AVERAGED NOZZLE PARAfETERS 
PTC/PS - 45.7 PTC/P2 • 34.4 PTC/P3 
AVERAGED BASE PRESSURES 
P4VPSA « .346 P5/PSA » .336 P6/PSA - 


AVERAGED MODEL SURFACE PRESSURES 
NO. PSM/PSA NO. PSM/PSA 



> 20,3 
.335 


0.356 * £5 
65.0 


516 


TEST FA-19, FEB. - MAY 1S77 


RUN 92/ Q 


M5FC TRl SONIC Hi NO TUNT£L HUNTSVILLE. ALABAMA 
NONQUIESCENT PHASE 

HI NO TUNNEL TEST CONDITIONS 

M « 1.47 Q » 0.631 PTA -20.030 PSA » 5.740 TEMP » 99.952 RN/L - 6.S90 « E5 

AVERAGED CHAMBER PARAMETERS 

PTC » 450.6 TC - 368.0 PTC/ PSA - 78.4 

AVERAGED NOZZLE PARAMETERS 
PTC/PI - 46.0 PTC/P2 - 34.5 PTC/P3 » 21.3 
AVE RACED BASE PRESSURES 

P4/PSA « .671 P5/PSA » .641 FS/PSA - .656 

AVERAGED MODEL SURFACE PRESSURES 


NO. 

P5M/PSA 

NO- 

PSM/PSA 

7 

1.281 

10 

1.219 

8 

1.340 


9 

1.366 

12 

1.017 


original PAGE © 
OF POOR QUALITY 
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TEST FA-lS.FEB. - MAY 1377 MSFC TRI SONIC WIND TUNNEL HUNTSVILLE, ALABAMA RUN 93/ 0 

NONQUIESCENT PHASE 

WIND TUNNEL TEST CONDITIONS 

M - 1.47 Q » 6.S43 PTA -17.754 PSA « 6.7K TEMP ■ 08.080 RN/L - 6.6SS « ES 

AVERAGED CHAMBER PARAIETERS 

PTC « 674.7 mmsm TC " t,23 * e PTC/PSA “ "* 5 

AVERAGED NOZZLE PARAMETERS 
PTC/PI =• 42.9 °TC/PS » 32.5 PTC/P3 « 18.9 

AVERAGED BASE PRESSURES 

P4/PSA - .660 P5/PSA ° .638 P6/PSA - .651 

AVERAGED MODEL SURFACE PRESSURES 
NO. PSfl/PSA NO. P5M/PSA 

7 1,089 10 1.029 

e i.i23 

9 1.141 12 


.614 


TEST FA-19.FEB. - MAY 1977 


RUM 94/ 1 


H « S.4S Q 


MSEC TR I SONIC MIND TUNNEL HUNTSVILLE. ALABAMA 
NONQUIESCENT PHASE 

MI NO TUNNEL TEST CONDITIONS 

8.624 PTA -20.0S5 PSA » 5.811 TEMP - S3. 833 RN/L * 

AVERAGED CHAMBER PARAMETERS 

PTC » 10S6. 2 TC » 493.9 PTC/PSA » 

AVERAGED NOZZLE PARAfCTERS 

PTC/PI «* 43.9 P7C/P2 - 33.5 P7C/P3 - 18. S 

AVERAGED BASE PRESSURES 

F4/PSA * .924 P5/PSA » .903 P6/FSA « .915 

AVERAGED MODEL SURFACE PRESSURES 
NO. P5M/PSA NO. PSM/PSA 


7 

8 
9 


1 .266 
t .334 
1.351 


10 


1.232 


12 


.937 


8.819 * E5 

[01.8 


ORIGINAL PAGE IS 
OF POOR QUALM 


TEST FA-19, FEO. - MAY 1377 


RUN 95/ 0 


KSFC TR I SONIC WIND TUNNEL HUNTSVILLE, ALABAMA 
NONGUIESCENT PHASE 

HIND TUfflEL TEST CONDITIONS 

M “ 1.45 Q -» 8,S3a PTA -20.039 PSA * 5.873 TEMP « 83.805 RN/L - 6.596 * ES 

AVERAGED CHAMBER PARAMETERS 

PTC » 1565.3 TC « 494.0 PTC/PSA - 2S7.0 

AVERAGED NOZZLE PARAMETERS 
PTC/PI • 44.0 PTC/P2 « 33.5 PTC/P3 - 21.1 
AVERAGED BASE PRESSURES 

P4/FSA - 1.045 PS/ PSA - 1.027 PS/PSA ® 1.034 

AVERAGED MODEL SURFACE PRESSURES 


NO. 

PSM/PSA 

NO. 

psm/psa 

7 

1.291 

10 

1.224 

8 

1.336 


9 

1.354 

12 

.577 












TEST FA-1S.FEB. - MAY 1ST? 


RUN 96/ 0 


H ■ MB Q « 


MSFC TRIS0N1C KINO TUNNEL HUNTSVILLE, ALABAMA 
NONQUIESCENT PHASE 

HI NO TUNf£L TEST CONDITIONS 

7,546 PTA *13. 675 PSA - 7.SS3 TEMP * SB. 889 RN/L * 6.606 * ES 
AVERAGED CHAMBER PARAMETERS 

PTC * 478.0 TC - 360.9 PTC/PSA » 63.5 

AVERAGED NOZZLE PARAMETERS 
PTC/P! * 43.9 PTC/PS * 33.1 FTC/P3 * 20.3 
AVERAGED BASE PRESSURES 

P'4 /PS A » .645 P5/PSA - .632 P6/PSA « .642 

AVERAGED MODEL SURFACE PRESSURES 


NO. 

PSM/PSA 

NO. 

PSM/PSA 

7 

1.165 

!0 

1.259 

a 

t .267 


9 

1.313 

12 

1.006 


C Q 
"dP 
8 1 








TEST FA-1 9, FEB. - MAV 1977 


RUN 97/ 0 


MSFC TR l SONIC MU'© TU?#£L HUNTSVILLE, ALABAMA 
NONQUIESCENT PHASE 

HIND TUNICL TEST CONDITIONS 

M «■ 1.19 Q ® 7.S33 PTA “18. IS 1 ? PSA » 7.5EB TEMP - 0B.88B RN/L « 8.581 * E5 

AVERAGED CHAMBER PARAfCTERS 

PTC ® 708.2 ^ Bgjggjfijg jPi TC ■ 426.3 PTC/PSA «> 94.1 

AVERAGED NOZZLE PARAfCTERS 
PTC/PI « 44.9 PTC/P2 *> 34.0 PTC/P3 ■ 20.5 
AVERAGED BASE PRESSURES 

A*. 

P4/PSA » .757 P5/PSA « .745 PS/PSA - .757 

AVERAGED MODEL SURFACE PRESSURES 
NO. PSM/PSA NO. PSM/PSA 

7 1.162 10 1.272 

9 1 .253 3jggjjiggggi§ & 

9 1.31! 12 1.016 


V sit - ■*■ ¥ SJ • '• v f inj <i mir r :tf l ^nc awNg* v f jj_ • -| i. 


TEST FA-!9„FEB. - KAY 1977 MSFC TR1S0NIC MIND TUNNEL HUNTSVILLE, ALABAMA RUN S8/ 0 

NON QUIESCENT PHASE 

HI M3 TUNNEL TEST CONDITIONS 

M « 1.19 Q« 7.530 PTA “18.162 PSA - 7.537 TEMP = 8B.8B3 RN/L n 6.579 « E5 

AVERAGED CHAMBER PARAMETERS 

PTC ® 9B3.2 TC «* H67.4 PTC/PSA » t30.4 

AVERAGED NOZZLE PARAMETERS 
PTC/ PI - 43. £ PTC/P2 * 32.9 PTC/P3 » 19.0 

AVERAGED BASE PRESSURES 

PH/PSA » .860 P5/PSA * .«H PS/PSA B .831 

AVERAGED MODEL SURFACE PRESSURES 
NO. PSH/PSA NO. PSM/PSA 

7 1.162 10 1 .262 

B 1.282 

9 1.300 12 1.007 


ORIGINAL PAGE IS 
OP POOR QUALITY 


TEST FA-19, FEB. - MAY tS77 


RUN 93/ l 


MSFC TRISONIC MEMO TUNNEL HUNTSVILLE, ALABAMA 
NONQUIESCENT PHASE 

HIND TUNNEL TEST CONDITIONS 

M » 1.20 Q <= 7.533 PTA «1B.151 PSA = 7.523 TEMP - 0B.9E3 RN/L » 6.585 » £5 

AVERAGED CHAMBER FARAfETERS 

PTC « 1440.2 gjgjggyggg TC - 517.6 PTC/PSA * 191.4 

AVERAGED NOZZLE PARAMETERS 
PTC/PL « 43.0 PTC/P2 » 33.4 PTC/P3 “ 10.7 

AVERAGED BASE PRESSURES . 

P4/PSA * 1.009 P5/PSA - .995 P6/PSA ® 1.013 
. AVERAGED MODEL SURFACE PRESSURES 
NO, PSM/P5A NO. PSM/PSA 

7 1.170 10 1.256 

0 1.262 

0 t .299 12 1.009 


.RUN 100/ 0 


X 

l 

I 

l 


TEST FA-I9.FEB. - MAY 1977 HSFC TRISON1C MIND TUNNEL HUNTSVILLE. ALABAMA 

NONGU1ESCENT PHASE 

WIND TUNI'EL TEST CONDITIONS 

H " .09 Q » 6.116 PTA -IS.169 PSA -10.6S9 TEMP = 89.683' RN/L - H.671 * ES 

AVERAGED CHAMBER PARAMETERS 

PTC » 1388. 1 iljggggpi TC ■ 517,1 PTC/PSA ■ 129.7 

AVERAGED NOZZLE PARAMETERS. 

Pl-./Pl ■ 43.7 PTC/P2 « 33.3 PTC/P3 - 1S.5 
AVERAGED BASE PRESSURES 

(*♦. PSA * .95S P5/PSA ** .958 P6/PSA « .357 

AVERAGED MODEL SURFACE PRESSURES 
NO. PSM/PSA NO. PSM/PSA 

7 1.020 10 1.135 

9 I. OSS ggHSUgg^ 

9 1.1H2 12 1.G9* 
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TEST FA-S9.FEB. - HAY 1S77 


KSFC TRI SONIC MIND TUNNEL HUNTSVILLE, ALABAMA 
NQNQUIE9CENT PHASE 


RIM 101/ 0 


HI NO TUNNEL TEST CONDITIONS 


M- .SO Q » 6.091 P?A -IB.1S4 PSA »I0.725 TEMP ® 89.B33 RN/L » 4.6SI * £5 


AVERAGED CHAMBER PARAMETERS 


1005.4 


TC « 488.3 PTC/PSA * 93.7 


AVERAGED NOZZLE PARAMETERS 


PTC/PI - 44.0 PTC/PS » 33.5 PTC/P3 => IB.7 


AVERAGED BASE PRESSURES 


Fi/FSA ■ .879 P5/PSA = .S80 P8/PSA » ,681 


AVERAGED MODEL SURFACE PRESSURES 


NO. PSM/PSA 


NO. PSM/PSA 
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gS 

if 

g® 
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f TEST FA-19, FEB* 

s 

1 

L 

h 

t 


i 

i. 

? 

t- 

■ 

> 

r 

? 


MAY 1977 
H « .90 Q 


MSFC TRISONJG WIND TUNNEL HUNTSVILLE, ALABAMA 
NONQUIESCENT PHASE 

HIND TUfiffEL TEST CONDITIONS 

6.063 PTA»I8.115 PSA -10.736 TEMP ■ 68,888 RN/L “ 4.623 * E5 
AVERAGED CHAMBER PARAMETERS 

PTC « 812.3 TC *> 466.6 PTC/PSA - 75.7 

AVERAGED NOZZLE PARAMETERS 
PTC/ PI - 44.! PTC/P2 « 33.5 PTC/P3 - 16,7 

AVERAGED BASE PRESSURES 

PH/PSA » .031 P5/PSA * ,931 P6/PSA « ,932 

AVERAGED MODEL SURFACE PRESSURES 
NO. P5M/P5A NO. PSM/PSA 
7 .968 10 1.119 

3 1.056 

9 1.124 12 1.040 


RUN 102/ 0 


r 

! 


! , 
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TESY FA-19, FEB. 


HAY 1977 


M «*- .90 Q «* 


MSEC TRSSONIC WIND TUNNEL HUNTSVILLE, AL .jAMA 
NONQUIESCENT PHASE 

HIND TUNJCL TEST CONDITIONS 

6,079 PTA-lB.llS PSA “10.700 TEMP * 08.888 RN/L ® 

AVERAGED CHAMBER PARAMETERS 

PTC '*> 628.0 ffiSSiggliggfl g TC - *+39.4 PTC/PSA - 

AVERAGED NOZZLE PARAMETERS 

PTC/Pt ■= 42.6 PTC/P2 ® 32.2 RTC/P3 » 18.1 

AVERAGED BASE PRESSURES 

PH/ PSA » .775 P5/PSA «* .774 P6/PSA » .77b 

AVERAGED MODEL SURFACE PRESSURES 
NO. PSM/FSA NO. F5H/PSA 

7 .SS7 10 1.120 

8 1.053 

9 1.124 12 1.039 


4.63H * E5 
59.7 


RUN 103/ 0 
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mm 
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l£sr FA-19. FEB. - KAY 1977 MSFC TRISONIC WIND TUNNEL HUNTSVILLE, ALABAMA RUN 104/ 0 

NONQUIESCENT PHASE 

HIND TUNAEL TEST CONDITIONS 

M « .50 0 « 2.735 PTA <*18.143 PSA -15.228 TEMP - 8B.8S9 RN/L » 1.031 - E5 

AVERAGED CHAMBER PARAMETERS 

PTC - 717.1 TC - 435. G PTC/PSA « 47.1 

AVERAGED NOZZLE PARAMETERS 
PTC/PI - 44.4 PTC/P2 - 33.7 PTC/P3 « 10.9 
AVERAGED BASE PRESSURES 

P4/PSA - ,S21 P5/P5A » .922 P6/PSA « .922 

AVERAGED MODEL SURFACE PRESSURES 
NO. PSM/PSA NO. PSM/PSA 

7 .970 10 1,054 

8 i.ooi *■ 

9 1.028 12 1.004 




TEST FA**! 9, FEB. - MAY 1977 MSFC TR I SONIC MIND TUWEL HUNTSVILLE, ALABAMA RUN 105/ 0 

NONQUIESCENT PHASE 

HIND TUNNEL TEST CONDITIONS 

H - .50 Q = 8,755 PTA «ia,t3*4 PSA -15.828 TEMP * 8B.88B RN/L » 1.B29 • E5 

AVERAGED CHAMBER PARAMETERS 

PTC » 899.8 TC - 1468.7 PTC/PSA - 5S.I 

AVERAGED NOZZLE PARAMETERS 
PTC/PI ® H4.0 PTC/P2 « 33.5 PTC/P3 - 18.8 

AVERAGED BASE PRESSURES 

PH/PSA - ,033 P5/PSA - .933 P6/PSA - .933 

AVERAGED MODEL SURFACE PRESSURES 


NO. 

FSM/PSA 

NO. 

PSM/P5A 

7 

.975 

10 

1.025 

e 

1 .00*4 


9 

1.027 

12 

1,005 
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TEST FA-19, FEB. - MAY 1S77 


MSFC THISCNIC WIND TUW£t HUNTSVILLE, ALABAMA 
NONQUIESCENT PHASE 


RDM 106/ 0 


7H.3 


NINO TUNNEL TEST CONDITIONS 

M ° .50 Q *■ 2.709 PTA “19.122 PSA -lb. 236 TEMP » 89.8S9 RN/L *> 1.813 *E5 

AVERAGED CHAMBER PARAMETERS 
PTC - 1130.9 Q&^gggggi TC « let. 9 PTC/PSA - 

AVERAGED NOZZLE PARAMETERS 
PTC/P 1 “ 43.9 PTC/P2 ■ 33. S PTC/P3 ® 18,8 

AVERAGED BASE PRESSURES 

PH/ PSA * .943 P5/PSA » .545 P6/PSA * .545 

AVERAGED MODEL SURFACE PRESSES 


NO. 

7 

9 

9 


PSM/FSA 
.981 
1.007 
1 .029 


NO. 

10 


PSM/PSA 

1 . 02 $ 


12 1.007 
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TEST FA-19, FES. ** MAY £977 


RUN 107/ 0 


HSFC TRISCN1C WIND TUNNEL HUNTSVILLE. ALABAMA 
N0NQUIE5CEWT PHASE 

■ HIND TUNNEL TEST CONDITIONS 

M - .50 Q * 2.719 PTA ®I&.130 PSA -15.033 TEMP « 89.688 RN/L ■ 1.919 * E5 

AVERAGED CHAMBER PARAMETERS 

PTC - 1323.6 ^^|| g|g]gj| TC - 501.8 PTC/PSA = 0B.9 

AVERAGED NOZZLE PARAMETERS 
PTC/PI * 40.9 PTC/P2 ® 30. S PTC/P3 « 18. 3 

AVERAGED BASE PRESSURES 

P4/PSA «■ .953 P5/PSA » ,853 PB/PSA ■ .853 

AVERAGED MODEL SURFACE PRESSURES 
NO. PSH/PSA NO. PSM/PSA 
7 .gait io 1.027 

S 1.009 

9 1.030 10 1.007 
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TEST FA"19,FEB. - MAY 1977 HSFC TRI SONIC WIND TUNF£L HUNTSVILLE, ALABAMA RUN 109/ 1 

NONOUIESCENT PHASE 

MI NO TUNNEL TEST CONDITIONS 

H <» 3.40 0 « 5.705 PTA «49.B75 PSA * ,675 TEMP * 83.939 RN/L - 5D.4S2 * £5 

AVERAGED CHAMPS PARAfOERS 

PTC r 204.4 TC « 308.1 PTC/PSA ® 304.5 

AVERAGED NOZZLE PARA1CTERS 
PTC/PI » 44.6 PTC/P2 « 33.6 PTC/P3 *» 19.0 

AVERAGED BASE PRESSURES 

P4/PSA = .599 P5/PSA « ,57! PS/PSA a .301 

AVERAGED MODEL SURFACE PRESSURES 
NO. PSM/P5A NO. PSM/PSA 

7 1.835 ID 1.159 

0 1.777 . 

9 1.653 . 15 1.110 



TEST FA-19, FEB. - HAY 1977 


BUN 109/ 0 



MSFC TRISONIC WIND TUNNEL HUNTSVILIS, ALABAMA 
NONQUIESCENT PHASE 

WIND TUl^EL TEST CONDITIONS 

H « 3.43 Q ■=■ 5.703 FTA -H9.S80 PSA » .673 TEMP » 88.683 RN/L - 20.489 « E5 

AVERAGED CHAMBER PARAMETERS 

PTC » 466.3 g^lff|i|lipig TC ■ 391.9 PTC/PSA » 693.7 

AVERAGED NOZZLE PARAfSTERS 
PTC/PI * 45.6 P7C/P2 » 34.3 PTC/P3 *■ 2Q.3 
AVERA&Q BASE PRESSURES 

P4/PSA - .004 PD/PSA - .777 PB / PSA - .817 

AVERAGED MODEL SURFACE PRESSURES 
NO. PSM/PSA NO. PSM/PSA 

7 1.835 10 1.110 

S 1.781 

9 1.608 13 1.091 
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TEST r A- 1 3, FEB. - MAY 1977 MSFC ThT SONIC WIND TIMJSL HUNTSVILLE. ALABAMA RUN 110/ 0 

NONGUIESCENT PHASE 

WIND TUNNEL TEST CONDITIONS 

H ® 3.46 Q - 5. 70S PTA -49.9B8 PSA - .67S TEMP -101.010 RN/L « 20.491 • E5 

AVERAGED CHAMBER PARAMETERS 

PTC » 799.9 TC - 46S.4 PTC/PSA * 1190. 3 

AVERAGED NOZZLE PARAMETERS 
PTC/PI « 44.4 PTC/PS » 33.6 PTC/P3 » 19.1 

AVERAGED BASE PRESSES . . 

P4/FSA ® 1.0B4 P5/PSA - 1.049 P6/P5A » I. USB 
AVERAGED MODEL SURFACE PRESSURES 
NO. PSM/PSA NO. PSM/PSA 

7 1.051 10 1.S24 

s i.7S2 

9 1.649 12 1.191 
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TEST FA- 19, FEB. - WAY 19T7 


WSFC TRI SONIC MIND TUNNO, HUNTSVILLE, ALABAMA 
NON QUIESCENT PHASE 

MIND TUNMEL TEST CONDITIONS 


RUN 111/ 0 


M « 3. *9 0 *» 5.703 PTA «*9.8S2 PSA = .672 TEMP *= S8.83S RN/L = 20. SOI « E5 


AVERAGED CHAMBER PARAMETERS 


PTC => t*2S.l 


TC - 513.* PTC/PSA - 2122.2 


AVERAGED NOZZLE PARAMETERS 
PTC/Pt • *3.9 °TC/P2 a 33 .* PTC/P3 » 19.2 

AVERAGED BASE PRESSURES 

P*/PSA ■» 1.385 P5/PSA = 1.355 PB/PSA - 1 .*0^ 
AVERAGED MODEL SURFACE PRESSURES 


NO. PSM/PSA 


NO. PSM/PSA 


£>*. _>* L ; ■ r?. ^ A 
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TEST FA-19.FES. - MAY 1377 MSEC TRISONIC WIND TUNTCL HUNTSVILLE, ALABAMA RUN 111/3 

NON QUIESCENT PHASE 

MIND TUNNEL TEST CONDITIONS 

M ■ 3.40 0 ■ S.7O0 PTA ■49.072 PSA « .672 TEMP « 80.888 RN/L ■ 20.532 * £5 

AVERAGED CHAMBER PARA1ETERS 

PTC • 14.0 giSMiMKI TC » 42.8 PTC/PSA *• 20.8 

AVERAGED NOZZLE PARAMETERS 
PTC/PI « 25.7 PTC/P2 ■ 21.7 PTC/P3 “ 4.4 

AVERAGED BASE PRESSURES 

F4/PSA «> .432 P5/PSA ■ .372 PS/ PSA « .350 

AVERAGED MODEL SURFACE PRESSURES 


NO. 

PSM/PSA 

NO. 

PSH/PSA 

7 

1.831 

10 

1.141 

8 

1.770 


9 

1.629 

12 

1.121 
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TEST FA-I9.FEB. - KAY 1977 HSFC TR! SONIC HI NO TTOEL HUNTSVILLE, ALABAMA RUN 112/ 0 

NQNQDIESCENT PHASE 

WIND TUNNEL TEST CONDITIONS 

M * .00 Q “ 1.000 PTA - 1.937 PSA -14.44B TEMP "-SS.QSB RN/L «* 89.424 * E5 

AVERAGED CHAMBER PARAMETERS 

PTC ■ 1235.1 TC - 531.0 PTC/PSA « 83. 5 

AVERAGED NOZZLE PARAMETERS 
PTC/PI - 42.8 PTC/P2 « 32.7 PTC/P3 “ 18.1 

AVERAGED BASE PRESSURES 

PH/PSA = .038 P5/PSA *> .031 PS/PSA » .031 

AVERAGED MODEL SURFACE PRESSURES 
NO. PSM/PSA NO. PSM/P5A 

7 . .036 10 .042 

8 . 040 

S .039 12 . 041 




TEST FA-19.FEE. - KAY 1977 


RUN 113/ 0 


S1SFC TRI SONIC NINO TUNNEL HUNTSVILLE, ALABAMA 
NONQUIESCENT PRASE 

MIND TUW£L TEST CONDITIONS 

H * .00 Q - 1.000 P?A ■ I.S18 PSA «I4.509 TEMP »-B8.Ba3 RN/L ■* 93.193 • ES 

AVERAGED CHAMBER PARAMETERS 

PTC - 417.5 TC - 393.1 PTC/PSA « £8.0 

AVERAGED NOZZLE PARAf-ETEfiS 
PTC/PI * 45.7 PTC/PS « 34.3 PTC/P3 - 19.5 

AVERAGED BASE PRESSURES 

P4/PSA « ,021 PS/PSA « .020 PS/PSA ■= .019 

AVERAGED MODEL SURFACE PRESSURES 
NO. P3K/PSA NO. PSM/F5A 
7 .0££ 10 .030 

e .029 

9 .026 12 .030 


b. 
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TEST FA-19, FEB. - HAY 1977 H5FC TRI SONIC WIND TUNNEL HUNTSVILLE, ALABAMA 

NONQUIESCENT PHASE 

HIND TUT^EL TEST CONDITIONS 

M- .00 fl «* 1.000 PTA - 1.915 PSA "14.507 TEMP *>-80.699 RN/L - 93.735 « E5 

AVERAGED CHAMBER PARAMETERS 

PTC « 1547.3 TC - 513.5 PTC/PSA « 106.7 

AVERAGED NOZZLE PARAMETERS 
PTCTPl ■ 44.3 PTC/PS » 33,6 PTC/P3 ° IS. 7 
AVERAGED BASE PRESSURES 

F4/PSA = .024 P5/PSA - .021 P8/PSA *» .023 

AVERAGED MODEL SURFACE PRESSURES 
NO. PSWPSA NO. PSM/PSA 
7 .026 10 .035 

a .031 arangg^g a> 

9 . 032 12 . 035 
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TEST FA-19. FEB. 


MAY 1977 MSFC TRIS0N1C WIND TUNNEL HUNTSVILLE. ALABAMA RUN 116/ 0 

NQNQUIESCENT PHASE 

WIND TUNNEL TEST CONDITIONS 

M » .00 Q a 1.000 PTA * 1.945 PSA =14.466 TEMP —68.800 RN/L «* S6.097 • E5 

AVERAGED CHAMBER PARAMETERS 

PTC » 1166.1 TC « 463.1 PTC/PSA" 01.9 

AVERAGED NOZZLE PARAMETERS 
PTC/PI « 82.1 PTC/P2 = 59.1 PTC/P3 « 29.2 
AVERAGED BASE PRESSURES 

P4/PSA <* .019 P5/PSA ■ .017 P6/PSA » .015 

AVERAGED MODEL SURFACE PRESSURES 
NO. PSM/PSA NO. PSM/P5A 
7 .020 10 .032 

0 .027 

9 .027 12 .031 



: _-l 


1* ■-'■ n^vJkU^AiUMA.iHal'lhi. J 




TEST FA-19, FEB. - HAY 1977 


RUN 117/ 0 


msfc tri Sonic hind tunnel, huntsville, Alabama 

NONQUiESCENT PHASE 
HIND TUNNEL. TEST CONDITIONS 
Hr, .00 Q « 1. 000 PTA = 1 .940 PSA °14.486 TEMP — B8.B8B RN/L “ 96,343 * E5 

AVERAGED CHAMBER PARAMETERS 

PTC - 394.2 gggjgMB P TC “ 351 .6 PTC/PSA » 27.2 

AVERAGED NOZZLE PARAMETERS 
PTC/ PI - 05.1 PTC/PS « BO. 5 PTC/P3 - 30,6 
AVERAGED BASE PRESSURES 

P4/PSA a .025 P5/PSA • .024 P6/PSA « .024 

AVERAGED MODEL SURFACE PRESSURES 


NO. 

PSM/PSA 

NO. PSM/PSA 

7 

.025 

10 .033 

8 

.032 


9 

.030 

12 .032 
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